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In the Post-War Skies! 


When the war clouds vanish with the light of victory, a new rainbow will 


brighten the post-war skies of tomorrow. ® For with this amazing ad- 
vancement in aircraft, entire cities will be moving back and forth across 
the continent overnight like making shopping trips to the corner store 
Millions of Americans will literally work, sleep and live in the air. 
For functional dependability of aircraft with better pumps and 


accessories will make the skyways as safe as the roadways. 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 


1. By constructing subassemblies 


to manufacturers’ spectfications. 


2. By designing parts for all types 
of airplanes. 


3. By re-engineering parts for 


mass production. 


4. By extending our research fa- 
cilities to aid the solution of any 


design or engineering problem. 


5. By building complete airplanes 
and airships. 
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The Control of Life Expectancy in 
Airplane Structures’ 


REGINALD B. BLAND} PAUL E. SANDORFF+ 


Reginald B. Bland 


ABSTRACT 


The subject of design for limited service 
life is introduced and the advantages of 
such design are cited. Design trends are 
presented to show that fatigue troubles 
are probably on the increase and that to 
minimize fatigue troubles it will be neces- 
sary to design for a definite life expec- 
tancy. 

Methods of presentation of information 
regarding anticipated service loading and 
the fatigue properties of materials and 
constructions are described, and their 
correlation is discussed. It is pointed out 
that such information is currently inade- 
quate yet must be obtained in the near 
future. 


INTRODUCTION 


= AIRPLANE DESIGNER knows of 
structural components that suc- 
cessfully pass the requirements for 
static strength and that nonetheless 
Prove unsatisfactory in service and must 


*The authors wish to express their ap- 
Preciation to C. J. Henkel for many valu- 
able Suggestions made during the writing 
of this paper. 

Senior Research Engineers, 


Lockheed Aircraft Corporation 


be strengthened or redesigned. Service 
records indicate that in over 90 per cent 
of the recorded instances, the unsatis- 
factory behavior of these components 
is due to the accumulative action of 
dynamic stresses. 

The appreciation of the fact that the 
loads imposed upon an airplane are 
always dynamic in nature ultimately 
forces a correlation of the number and 
severity of expected loadings with the 
fatigue characteristics of the various 
components of the airplane. With 
such a correlation, the aeronautical 
engineer may design his structural com- 
ponents so that they will never fail— 
i.e., so that the airplane has an infinite 
service life—or he may elect to design 
so that his structural components pos- 
sess a definite life expectancy. 

It is the purpose of this paper to show 
that, given certain information, the de- 
sign of airplane structural components 
on the basis of life expectancy is entirely 
feasible, that definite advantages will 
acrue to the operator if his airplanes are 
so designed, and that the trend of cur- 
rent design is such that life expectancy 
must be seriously considered in the fu- 
ture. 

A distinction may be drawn between 
fatigue failures occurring in items of 
equipment and failures occurring in the 
air frame. Equipment failures, while 
important,! are intentionally excluded 
from the discussion given in this pa- 
per. 


Lire ExpecraNncy iN AIRPLANE StTRUC- 
TURAL DESIGN 

Life Expectancy as a Criterion in 

Structural Design 

The use of life expectancy as a cri- 
terion in structural design is not new. 
Ball bearings and roller bearings have 
long been rated on this basis.2»* The 
automobile industry is similarly rating 
such items as rear axles and springs,‘ 
and, in civil engineering, bridges and 
other structures are subjected to this 
kind of analysis® In Germany, the 
importance of this problem in all fields 
of engineering, including aircraft, has 
been recognized for years and consider- 
able progress has been made in that 
country (see Kaul,® Krumbholz,’ Kuess- 
ner,’ Nissen,® Thum," and 
others). 


Paul E. Sandorff 


Increased Accuracy of Design 


The primary benefits of structural 
design based on a knowledge of life 
expectancy lie in the increased guaran- 
tee of trouble-free service life. Such de- 
sign would ultimately lighten much of 
the structure which is now wastefully 
overstrength and overweight. A sizable 
amount of this wasteful weight is tied up 
in arbitrary design requirements, such 
as the factor of 1.5 for engine mounts, !? 
the factor of 2.0 for castings,'* and the 
fitting factors applied to lugs and shear 
pins,!? which have served to make 
structural design on the basis of statics 
blindly conservative. 


Economic Aspects 


Economic advantages are realized in 
the reduction of maintenance problems 
and costs and in the fact that these 
costs, to a certain extent, will be pre- 
dictable. In this connection it will be 
necessary to include requirements con- 
cerning the design service life when per- 
formance specifications are written. 

The determination of the design ser- 
vice life will hinge on the long-range pur- 
pose of the airplane: first, when will the 
airplane become obsolescent; second, 
after obsolescence, is its useful life con- 
cluded—i.e., will it be junked or sal- 
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LIFE EXPECTANCY IN AIRPLANE STRUCTURES 


vaged or converted into a second-rate 
earrier with an anticipated increase in 
maintenance cost? The aid of the 
operator must be enlisted to obtain the 
best answers to these questions. 

Once the general specifications have 
been determined, it may be found eco- 
nomically advantageous to design cer- 
tain structural components for periodic 
replacement during the service life of 
the airplane. Such practice has already 
been established with great success in 
the case of propellers and of power 
plants, as well as with gear boxes, con- 
trol systems, and other parts that are 


readily replaceable. 


Are Fatigue TROUBLES ON THE IN- 
CREASE? 


Major Trends in Design 


A survey of the development of the 
modern all-metal airplane during the 
past ten years reveals certain major 
trends in design. Four of these trends 
are of great importance in relation to 
the subject matter of this paper: the 
drive toward higher cruising speeds 
shown in Fig. 1;'° the tendency to in- 
crease the ratio of useful load to gross 
weight shown in Fig. 2;'° the increase 
in wing loadings shown in Fig. 3;'* the 
increase in gross weight shown in Fig. 
4" and its relationship to reduced load 
factors allowed by the various govern- 
mental agencies.'* The trend of de- 
sign load factor is shown in Fig. 5. 

These trends are normal and under- 
standable, since the commercial opera- 
tor must always consider the revenue 
accruing from his operations and the 
military services must always empha- 
size the questions of useful load and of 
speed. But, as will be shown below, 
these trends move us inevitably toward 
a situation where the dynamic strength 
of our structures must be considered an 
integral part of our design calculations. 


Effect of Design Trends 


Consider first the trend toward in- 
creased speed. This has been brought 
about by an increase in engine horse- 
power, by more efficient aerodynamic 
design, by increased wing loading, and 
by increased operational altitudes made 
possible by cabin supercharging. Since 
the miles flown per unit time are pro- 
portional to speed, then for equal num- 
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Fic. 1. Trend of cruising speed. 
Vverage for commercial landplanes over 
10,000 Ibs. gross weight. 
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Fic. 2. Trend of ratio of useful load to 
gross weight. Average for commercial 
landplanes over 10,000 Ibs. 
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Fig. 3. Trend of wing loading. Aver- 
age for commercial landplanes over 
10,000 Ibs. gross weight. 
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Fic. 4. Trend of average size of com- 
mercial landplanes over 10,000 Ibs. gross 
weight. 


ULTIMATE 
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Fie. 5. Trend of design (ultimate) load 
factor. Commercial landplanes over 
10,000 Ibs. gross weight. 
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Fic. 6. Trend of wing surface stresses 
at design (ultimate) load factor in com- 
mercial landplanes over 10,000 Ibs. gross 
weight. 
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Fic. 7. Trend of wing surface stress at 
one load factor in commercial landplanes 
over 10,000 lbs. gross weight. 


ber of flying hours this trend has aug- 
mented both the severity and the num- 
ber of loads to be expected during service 
life of the airplane. 

Next consider the trend toward in- 
creased ratio of useful load to gross 
weight. This trend is concurrent with 
more efficient structural designs that 
use less material and possess smaller 
excess margins of safety. Increased at- 
tention is necessarily given to the critical 
points, such as splices and joints, to 
increase their efficiency under static 
load. The industry, is turning to the 
use of higher-strength materials in which 
the yield strength is much closer to the 
ultimate strength and in which manu- 
facturing control, in relation to the es- 
tablishment of guaranteed values, has 
been considerably improved. 

The trend toward increased ratio of 
useful load to gross weight is therefore 
indicative of a simultaneous increase in 
design stresses, which is shown in Fig. 6. 

Now consider the trend toward in- 
creased wing loading. Since the sever- 
ity of aerodynamic gust loading is in- 
versely proportional to wing loading, 
the effect of this trend is to reduce the 
design load factor and, hence, to in- 
crease the working stresses at one load 
factor. 

Finally, consider the trend toward in- 
creased gross weight. This has di- 
rectly resulted in a reduction of design 
load factors and, hence, has led to an 
increase in the working stresses at one 
load factor. 

The accumulative effect of these de- 
sign trends has therefore considerably 
increased the design stresses at one load 
factor, as shown in Fig. 7. In addition, 
the trend toward increased speed, plus 
the increase in service life necessitated 
by high initial cost, has increased both 
the severity and the total number of 
cycles of expected loading shown in Fig. 


The foregoing study appears to indi- 
cate that fatigue troubles are potentially 
on the increase. Analysis of service 
records bears out this point, since such 
analysis shows that for comparable de- 
sign a rough correlation exists between 
an increase in the working stress and 
the number of structural fatigue fail- 
ures recorded. 
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No assembled product can be better than its fasten- 
ings. If yours are assembled products it will pay you 


to take your fastenings problems to Scovill. 


Our business is standard and special fastening 
devices cold forged to save you materials—money— 
motions. Scovill “know how” makes this possible, but 
“know how” is easier to claim than to deliver. The 
proof is in the production. For instance — illustrated 
above is one of the scores of difficult problems Scovill 


has licked. The hole was cold-forged into the head, 
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“Know how” proof #12 
...more each month 
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COLD-FORGING SKILL 
CAN CUT YOUR 


FASTENINGS HEADACHES 


with the lugs being formed in the second and final 


heading operation—saving material, money, motions. § 


You know what you need in special or standard fast 
enings. The Fastenings Expert at the nearest Scovill 
office knows how to help you find the answers promplly § 


for both present and postwar requirements. Like most f 


large, skilled metal-forming plants, we are largely 
engaged in war work, but you can count on a prompt, 
frank answer as to what we can do for you—and 


when. Call on the nearest Scovill office today. 


lease ¢ pass this on to others to whom our skill might be of help. Thank you! 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 
WATERVILLE 48, CONN. 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - 


SCREW 
PRODUCTS 


DIVISION 


TEL. WATERBURY 3-3151 


CHICAGO, 1229 W. Washington Boulevard - PHILADELPHIA, 18 W. Chelten Avenue Building 


PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. . LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St 
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LIFE EXPECTANCY 


ANTICIPATED SERVICE LOADINGS 


The problem of structural design 
deals with the determination of the 
design conditions that then must be 
correlated with the structural properties 
of the material being considered to 
achieve an efficient solution. Design on 
the basis of life expectancy is a compli- 
cated process because it is necessary to 
consider not a single load applied merely 
once but the total probable number of 
applications of any possible loading 
condition. The accuracy of design 
therefore depends to a large extent on 
having a practical means of correlating 
the design requirements and both the 
static and dynamic characteristics of the 
structure being investigated. 


Types of Loading 


The simplest type of dynamic loading 
is that i iq W hich the stress is completely 
reversed ®i.e., a stress that varies be- 


tween two equal values of tension and 
compression. For successive cycles the 
magnitude of the maximum stress may 
be different, but the maximum values 
of tension and compression will still re- 
main arithmetically equal (see Fig. 9a). 
Such conditions may be expected, e.g., 
in control parts or in hinge brackets. 
It is necessary to know in this case how 
many cycles of the completely reversed 
stress are anticipated at all possible 
values of the maximum stress. 


Other types of loading are possible. 
For instance, in certain landing gear 
parts or in rudder pedals it would be 
expected that the applied stress would 
vary from zero to a maximum value in 
one cycle (Fig. 9b). In other cases the 
part may be considered subject to a 
constant mean stress, upon which is 
superimposed a cyclic varying stress. 
In the case of motor mounts, control 
rods, or skin structure that is subjected 
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to propeller blast, the latter type, of 
loading usually applies, with the maxi- 
mum stress generally remaining con- 
stant as in Fig. 9c, so that a knowledge 
only of the magnitude of the stress cycle 
and the number of anticipated applica- 
tions is necessary. Wing structure is 
also of related type since it must carry. 
a certain initial load corresponding to 
one load factor in flight and must with- 
stand superimposed loads due to gusts 
and maneuvers that vary in magnitude. 
Hence, wing stresses are frequently 
‘constant mean 
“stress, variable maximum stress” type 
indicated in Fig. 9d. 

And then, of course, it may be ex-) 
pected that some parts are subjected 
to a completely irrational type of loading 
(Fig. 9e) in which everything varies: 
the mean stress, the opposite lobes of 
the cycle, the maximum and minimum 
values of stress, and the shape of the 
loading curve. All parts are to some; 
extent subject to irrational loading, but 
for purposes of analysis it is usuall¥ 
sufficient to consider only the more 
specific types. 


Determination of Anticipated Service 

Loading 

The anticipated service loading can 
best be determined from statistical 
flight data. Investigations of this na- 
ture have been pursued for several 
years in foreign countries, as evidenced 
by the accelerometer measurements of 
Kaul® and Bouny.'® These data were 
usually obtained with instruments that 
counted the total number of times the 
acceleration measured at the center of 
gravity exceeded certain values. Thus, 
after several hundred hours of operation 
it was possible to express the statistical 
data in a form similar to that given in 
Fig. 8 

In this country we have made much 
use of the data presented by Rhode,” 
whose gust-distribution curve is re- 
produced as Fig. 10. This curve ap- 
pears to have led many engineers to 
believe that structural fatigue failures 
will never be important, but it should be 
remembered that the majority of data 
were obtained on airplanes—Ford and 
Fokker trimotors—that are now obso- 
lete. A small amount of data is now 
available from various test flights, but 
these data are of confidential status and, 
hence, are not presented in this paper. 
A noteworthy point is that, while in 
Germany and elsewhere data are pre- 
sented in the form of acceleration (or 
additional load-factor), practically all 
available data in this country are pre- 
sented in the form of effective gust veloc- 
ity, which stems initially from accelera- 
tion measurements. 

Although data expressed in the form 
of effective gust velocity are undoubt- 
edly of much wider application than 
data expressed in the form of accelera- 
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F your aircraft construction problem requires precision-made bolts—bolts that 
prompted Boeing Aircraft Company to make the above statement—then Thompson 
engineering, manufacturing facilities and experience in this field can help you! 


ECAUSE these bolts are made to more exacting 
manufacturing standards than ever before 
used... because of specialized processes found 
only at Thompson...they are being picked for 
the tough assignments on aircraft. Wherever 
factors of tension, of shear, of fit, of top strength 
throughout demand finest quality, you'll find 
Thompson Bolts in use on jobs ”o other bolt in 
the field can do! 
Thompson Bolts are ot-forged, resulting in desirable 
grain flow without the damaging effect of excessive 
cold-working, and insuring higher strength factors 
They are individually heat-treated before threading 
to insure absolute uniformity of hardness and tough- 
ness throughout... 
They are ground to size after heat treatment, and 
sufficient stock is removed to eliminate all decar- 
burization... 
Threads are precision ground after heat- 
treating—not rolled or cut before—to 
eliminate brittleness and to provide a 
smooth thread surface, free of tool marks 
which set up stress concentrations... 


Each bolt—not two or three from random batches 
is 100% inspected, tested and checked with the finest 
precision equipment... 

These and a dozen other manufacturing controls at 
Thompson are reasons why Thompson Bolts can 
“take” the terrific impacts, pressures and loads on 
landing gear...on motor mounts...on control sur- 
faces...and when used as main wing-attaching bolts 
(replacing scores of bolts formerly used ). 

One or more of the 75 types of Thompson Bolts—avail- 
able in almost unlimited lengths and diameters for use 
on aircraft—may fit your particular needs exactly. Let our 
engineers make recommendations on your problem... 
or send us a description of the type of bolt you require. 
Thompson is equipped to make practically any kind of 
precision bolt to “beyond specification” standards. 
Available in N.A.S. types...as well as special types. 


Write Thompson Products, Inc., WEST COAST PLANT, 
Bell, California. 
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Fics. 9a-Ye, Types of dynamic loading 


tion units, yet both forms of expression 
are useless for the purpose of design on 
the basis of life expectancy except for 
purely vertical loadings and for struc- 
ture relatively near the center of gravity 
of the airplane. It is definitely known 
that accelerometer measurements taken 
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Fig. 10. Frequency distribution of gust intensity during 1,320 hours according to 
American investigations. 


at the center of gravity under unsteady 
flight conditions do not necessarily 
bear any real relation to actual stresses 
at other points and that accelerometer 
measurements at locations away from 
the center of gravity do not necessarily 
bear any real relation to any stresses 
anywhere in the ship. In addition, 
such data as are available are applicable 
only to airplanes of speed, wing loading, 
size, and mission similar to those in 
which the data were obtained; also, 
general meteorologic conditions vary 
widely in different areas and in different 
seasons, and a correlation is therefore 
necessary. 

With recent advances in instrumenta- 
tion the study of stresses occurring in 
structural members under service condi- 
tions has become relatively simple and 
is being pursued by many progressive 
airplane manufacturers. Records of 
admirable work in this field by The 
Glenn L. Martin Company are pub- 
lished in the August issue of the Jour- 
NAL OF THE AERONAUTICAL SCIENCES.'® 
Obviously, the application of this in- 
strumentation to a systematic accumu- 
lation of statistical data will be of im- 
mense value to the industry of the fu- 
ture. It should be remembered, how- 
ever, that pertinent information con- 
cerning the flight conditions, airplane 
characteristics, meteorology, topog- 
raphy, ete., is extremely important for 
proper statistical analysis. 

When adequate statistical data be- 
come available, the design conditions 
may be estimated by logical processes. 


The accuracy of such an estimation is, 
of course, directly dependent on the 
quantity and quality of data at hand. 


Means of Representing Service Load- 
ings 

The loading condition illustrated in 
Fig. 9¢ may be defined completely by 
reference to the value of the mean stress, 
the maximum value of the varying 
stress, and the number of cycles of ap- 
plication. In all other cases, however, it 
is necessary to resort to a graphic pres- 
entation in which the maximum value 
of the variable stress is shown as a fune- 
tion of the number of cycles. Such a 
presentation is termed a “distribution 
curve” and may be applied with success 
to the types of loading of Figs. 9a, 9b, 
and 9d. Fig. 10 illustrates the nature 
of the distribution curve; in this case 
the variable quantity is effective gust 
velocity and not stress. 

While the distribution curve expres- 
ses the relative number of cycles to be 
expected at any given maximum value 
of the variable stress, it is not indica- 
tive of the actual total loading that the 
part must withstand. A summation 
curve is therefore found more useful. 
Any point on the summation curve ex- 
presses the total number of cycles to be 
expected to exceed this severity. This 
is the type of data obtained from accel- 
erometer counters (Fig. 8). 

The general case of Fig. 9e is more dif- 
ficult to define. A suggested method of 
presenting a family of summation curves 
is discussed later. 
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Sure, bombers use coils for such bombers will also use McQuay heat trans- 
diversified purposes as heating cabins, de- fer surface, the lights are burning late ne 
frosting wings, as intercoolers and Oix each night in the new McQuay research ie 
coolers — where the best is none too good. laboratory, dedicated to producing more their 
The acid test of coils for bombers and other ‘“B.T.U.—per—pound.”’ After the War scale 
aircraft, of course, is B.T.U. per pound is Won, this accumulated ‘‘know-how”’ testin, 
of metal used. That is one of the reasons will be directed to making American ba 
McQuay coils are widely used in army, homes and factories better places in which = 
navy and transport planes. - To make to live and work. McQuay, INC., 1632 
certain that next year's bigger, better, Broadway St. N. E., Minneapolis, Minn. 
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STRENGTH OF STRUCTURAL 
COMPONENTS 


Need for Full-Scale Tests 


The first fatigue tests ever recorded 
were made on full-scale specimens and 
on actual structural components. 
As the intricacy of the problem became 
recognized, laboratory tests were in- 
stituted in order to reduce the amount 
of labor and expense involved and to de- 
termine the cause of the phenomenon of 
failure under repeated stress with the 
hope of eventually applying such test 
data to full-scale design. These tests 
have been continued to the point where 
considerable data are now available on 
the basic endurance limits of many dif- 
ferent materials. The practical appli- 
cation of these data, which are usually 
obtained with highly polished, small 
size specimens, to full-scale fabricated 
structures that must withstand repeated 
loadings for a definite time is still 
nearly impossible. It has therefore 
again become necessary to resort to 
full-scale accelerated testing in order to 
determine the actual fatigue strength of 
the structural components in question. 

The number of structural components 
that appear to require investigation is 
not exceptionally large, since good de- 
sign practice has conventionalized air- 
craft structure to a large extent. Effort 
should be directed to points of obvious 
stress concentration: welds, lugs, riv- 
éeted joints, cut-outs, etc. Panel struc- 
tures must be tested to determine 
buckling effects and the parasitic effect 
of rivets and spot welds on the attain- 
able material strength. 


Obtaining the Data 


1t trans- There are many types of fatigue test 
ing late machines commercially available. 

fates: Many aircraft manufacturers have con- 
research 


structed their own apparatus to suit 


1g more their individual desires, and for large 


the War scale work the principles of resonance 
w-how” testing have been widely used. Most 
‘merican types of test apparatus are treated in 
which available literature, and an efficient 


laboratory staff is quick at improvisa- 
tion to obtain the necessary test data. 
It is in the definition of the term 
“necessary test data” that difficulty has 
been experienced. If design is to be 
based on life expectancy, the determina- 
tion of the material endurance limit is 
usually extraneous. The desired data 
are indicated by the design conditions 
“that the structure will have to meet; 
Therefore, the fatigue strength need only 
| M defined between 1 cycle and, for in- 
Mace, 10,000,000 cycles. The restric- 
on of the investigation to the useful 
#ahge considerably reduces the required 
West time. 
7 The nature of the load to be applied is 
#Kewise apparent from the design condi- 


Mons, Data from rotating beam tests 


C., 1632 
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Fia. 11. Soderberg diagram, 


can be used in the design of super- maximum stress in a given cycle of 
charger shafts, but for wing surfaces or loading. Thus, to test at a value of 
landing gear structures such data have “R” = —1.0, would mean to apply a 
little practical value. However, data completely reversed cyclic varying stress i 
from axial tension-compression tests such as indicated in Fig. 9a. An “R” 
are of wide application and may also be value of zero would represent the loading 
conveniently expressed as ‘‘R” curves, of Fig. 9b, while a constant “R” value 


which will be explained later. Shear or 
torsion tests are likewise desirable. 


Presentation of Fatigue Strength Data | | |ULT. STRENGT, 
The Soderberg diagram (Fig. 11) and ats 
the Goodman diagram” (Fig. 12) have 
been widely used to represent the varia- 2 é< 
tion of endurance limit with the applied “0 40000 ar 
stress conditions. Because these dia- i = | 
grams generally deal only with the en- a 0 | KS | 
durance limit and not with the fatigue aa | >, | 
strength as related to cycle numbers, 40000 | | 35% NI. STEEL 
they have little application in designing | | 
for life expectancy. | | 
The necessary data may be presented 
in the form of mean stress curves, as Fic. 12. Goodman diagram. 


indicated in Fig. 13. Such curves are 
useful for certain specific applications. 
The most satisfactory presentation, represents the loading of Fig. 9c. Typi- 
however, has been by what may be cal ““R” curves for several different ma- 
called “R” curves, which are conven- terials are presented in Figs. 14, 15, and 
tional S-N diagrams (Stress vs. No. of 16; these curves have been developed 
Cycles to Failure) defined for constant from published data.?? 

values of “‘R,’”’ where “‘R”’ is equal to the The use of “R” curves has tremen- 
algebraic ratio of minimum stress to dously broadened the use of fatigue 
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Fic. 13. Mean stress curves for 17S-T aluminum alloy. 
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data, since they not only present all the 
various combinations of maximum 
stress, minimum stress, and number of 
cycles to failure in a simple, easy-to- 
use form but also permit the determina- 
tion of other combinations, such as the 
mean-stress curve of Fig. 14. While at 
present their use is restricted to the 
representation of simple stresses, such 
as direct tension, compression, or shear, 
there is every reason to hope that in the 
near future they may be used to repre- 
sent combinations of principal stresses, 
possibly along the lines recently sug- 
gested by McAdam.” 


CORRELATION OF ANTICIPATED SERVICE 
LOADINGS WITH FaTIGUE STRENGTH 
DaTa 


It may be stated that the vast major- 
ity of service failures can be detected 
and corrected before a design leaves the 
drafting board. Not only can these 
failures be corrected but the criterion 
of the design service life can be met so 
that the previously enumerated ad- 

vantages accrue to the operator. How- 
ever, at the present time there is a defi- 
nite lack of the required information. It 
therefore appears pertinent to define the 
information that will be required before 
design for life expectancy can be placed 
on a rational basis. 

First of all, adequate statistical flight 
data will be required. In general, this 
requirement cannot be fulfilled by accel- 
erometer measurements made at the 
center of gravity or at any other place. 
It can be fulfilled by actual stress meas- 
urements, made simultaneously at vari- 
ous stations of the airplane, on various 
airplanes; correlated and corrected by 
statistical methods for meteorology, to- 
pography, size, speed, wing loading and 
power loading; and presented in a form 
that permits of ready correlation with 
fatigue strength data. Such a form 
should define the entire stress history 
of the part under consideration and may 
be conveniently presented as a family of 
summation curves at constant values of 

Second, adequate fatigue strength 
data will be required. This does not 
mean a single test of a single structural 
component, since such tests are virtu- 
ally useless at the present time for the 
purpose of design for life expectancy. 
It does mean, at least for some time to 
come, sufficient tests on various struc- 
tural components so that the fatigue 
life may be defined for all possible con- 
stant conditions of loading. Such a 
definition is possible if the data are pre- 
sented in the form of families of ‘R” 
curves. Jt would likewise be highly 
desirable that sufficient additional data 
be available so that the corresponding 
damage curves*! are defined. 

Given the foregoing two items, it be- 
comes possible to develop a correlation. 
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Fic. 15, “R’” curves for 278S-T aluminum alloy. 
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Fic. 16. “R” curves for 52S-*/,H aluminum alloy. 


But the correlation must be proved 
before it can be accepted and put into 
actual use. Accordingly, further infor- 
mation is required which fortunately is 
available in the form of service records. 

The usual use to which the service 
records are put is to check for duplica- 


tion of failures. 


The first failure, wales 
disastrous, is not usually regarded # 
serious; but, as the number of failures 
multiply, the offending part is strength 
ened and a few designers store the & 
perience away in their minds. Al 
gradually improves 
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The BF Goodrich of The morith 


GURTISS COMMANDO 


SHOUTING “GERONIMO,” American Paratroops drop on vital installa- 
tions behind enemy lines. They get there fast .. . and in force .. . in great 
C-46 Army Transports known as “troopships of the sky.”” Because of 
their ability to transport Jeeps, supplies, and field artillery as well, 
Curtiss Commandos are among the most potent weapons in the United 
Nations’ war bag. 

Many B. F. Goodrich products fly with the winged army. Silvertown 
Tires and ET Brakes mean better ground con- 
trol; De-Icers mean safety in icing conditions; 
and Bullet Sealing Fuel Cells mean protection Li A 


from enemy action. 


fal —: For the brilliant part it has already played in B e 
part is strengil war theatres, and for its promise of even greater F Goodrich — 
rs store the & future performance, B. F. Goodrich salutes the 
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CHALLENGE: 
MAKE A BRAKE TUBE THAT WILL FUNCTION 
EFFICIENTLY IN TEMPERATURES FROM 

400° F. TO 65° F. BELOW ZERO 
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HE NEW Air Corps specification was clear enough. 
It said that from now on expander tubes for ET 
brakes must operate efficiently in any temperature 


ranging from about 400° F. to 65° F. below zero 
was the challenge to B. F. Goodrich engineers. 


That 


The high temperature figure wasn’t a problem. 
Expander tubes were already made to stand that tem- 
perature because of the terrific energy and heat they 
must absorb in stopping heavy, fast-landing planes. 
The real challenge was the 65° F. below zero figure. 
Expander tubes had been acceptable before if they 
functioned efficiently at -40° F. 

The effect of this intense cold on all rubber is to 
make it brittle and cause it to crack when flexed. Since 
the main component of an expander tube is synthetic 
rubber, and since the tube must flex to function, the 
tendency to crack at low temperatures had to be over- 
come. And there was another problem. The oil, which 
had been changed in the brake tube to obtain better 
flow at low temperatures, was more destructive. To lick 
these problems acompletely new brake tube was needed. 

B. F. Goodrich engineers met the challenge two 
ways: First, a change was made in the shape of the tube 


MAKERS OF B. F. GOODRICH TIRES AND OVER 80 RUBBER 
AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 


opening (see opposite page), which meant that less 
flexing of the cold tube was required for efficient oper 
tion. This greatly relieved the strain on the tube and 
reduced its tendency to crack at the edges. But the 
problem of brittleness was still a factor, and the effects 
of the new, more destructive brake fluid still had tobe 
overcome. This meant a completely new synthetic rub 
ber compound was needed. 


Calling on their long experience in compounding} 
synthetic rubber compositions, B. F. Goodrich chem 
ists worked out a combination of synthetic rubbets 
which they believed would give the necessary resi 
ience at-65° F., work efficiently up to 400° F., and resist 
the destructive effects of the new brake fluid. Sample 
brake tubes were made of this compound and tested 
as shown on the opposite page. The results of these 


Sample 
tests (which were more severe than those prescribed pad 
by the Air Corps) proved that the new B. F. Goodrich i (i 
Compound could meet Air Corps specifications. 4400 ¢ 
This is just one more example of the way B. F. Good: & transfer 
rich engineering and research meet changing requift Hi flexed 1 


ments quickly .. . and come through with the sats 


factory solution. 


Awarded lt 
seven plants 


4 
B.F GOODRICH RUBBER RESEARCH FOR THE 

> 

| 


> 


nt that less 
cient 
ne tube and 
es. But the 
d the effects 
Il had tobe 
nthetic rub 


m pounding 
drich chem 
tic rubbers 
2ssary 
F., and resist 
uid. Sample 
| and tested 
of these 
prescribed 
F. Goodrich 


tions. 
B. F. Good: 
ing requift 
th the satis 


iwarded Wt 
seven plants 


'shown at right (A), brake tubes used to have a com- 
bpletely flat opening. As a result, excessive strain was 


} problem, B. F. Goodrich engineers changed the shape 
jof the tube opening (B) to leave small bulges at the 
sedges, which increased the arc at each edge. Thus flex- 
) ing and strain at the edges were reduced considerably, 
band one of the main causes of tube failure at low tem- 


3 


Change in shape of tube opening greatly im- 
proved its operating efficiency at low temperatures. As 


concentrated at the edges when the tube expanded. 
This caused cracking—especially at low temperatures 
—and eventually led to complete rupture. To solve this 


peratures was eliminated. 


New compound put through grueling performance test: 
oo expander tubes made of a new synthetic rubber compound 
tveloped in B. F. Goodrich Laboratories were first placed in a hot 
na om) * 400 F. for 24 hours. During this time they were flexed 
a with normal brake clearances. Then the tubes were 
= ed to a cold box (2) at —65° F., kept there 72 hours, then 

12 times. The cycle was repeated, and upon completion, the 


tubes issec if fai 
were dissected to see if failures had started at any points. No 
ailures were found. 


Changes in compounding and tube construction mean 


BETTER BRAKING AT 65° BELOW 
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GEORGIE GREMLIN STRAINED HIS BRAIN ON This 


CAN YOU SCORE 100%? 


Complete the ten statements by simply picking 
the one correct part (a, b or c) following each 


numbered statement. See if you can get them all, 


Be tube brake clearances should be kept 
between 15-1000ths and 65-1000ths of an inch 
because... 
a. Higher or lower clearances cause gremlinitis. 
b. Clearances under 15-1000ths cause excessive 
drag; over 65-1000ths impair brake efficiency. 
c. Improper clearances cause “‘tube spin.”’ 


Excessive drag should be guarded against 
because... 


a. Drag causes overheating, which may lead to 
tube failure. 

b. Drag causes ugly skid marks on runways. 

c. Drag upsets pilots’ nerves. 


Expander tube brake frames should be inspected 
every 100 hrs. for cracked or broken torque lugs 
because... 


a. Broken lugs should be contributed to the scrap 
drive immediately. 
b. Broken lugs may seriously damage lining. 
. With damaged lugs brake might overexpand. 


n every 100-hr. check-up, you should pay partic- 
ular attention to an E. T. brake’s retractor springs 
because... 

. Damaged springs cause improper brake pres- 
sure release and result in drag. 

b. A retractor spring is very interesting. 

. It is important to see if spring is retracted. 


The condition of the expander tube should be 
checked every 100 hrs. to... 


a. Look for any signs of cracking, which would 
lead to tube failure. 

b. See if its air pressure is holding up. 

c. Check its basic resilience ratio. 


removed from axle because... 
a. It’s against regulations. 


civilian aviation equipment. 


Brakes should never be operated when wheel is 


This is one of a series of maintenance quizzes prepared 
for ground crew trainees of the U. S. Army Air Forces 
Technical Training Command. It is our hope that this 
series will help all maintenance men get maximum ser- 
vice, safety, and efficiency from military, commercial, and 


B. F. GOODRICH, AERONAUTICAL DIVISION, AKRON, O. 


b. It will harden the brake controls. 
c. It will cause severe damage and result in brake 
failure. 


@....:1.. type of brake fluid should always be 
used because... 


a. Wrong fluid might corrode the brake drums. 
b. Wrong fluid might have wrong compression. 


c. Wrong fluid will cause excessive swelling of rub- 
ber parts and result in erratic brake operation. 


Brakes should be bled for trapped air because... 
a. Trapped air causes tube oxidation. 
b. Soft action will result if not bled properly. 
c. Trapped air throws wheels out of balance. 


Hydraulic fittings, connections, and lines should 
be checked for leakage daily because. . . 

a. Leakage results in poor brake performance. 

b. Hydraulic fluid is expensive; we can’t afford to 
let it.leak away. 

c. Leaking fluid will damage the wheels. 


Be.» cones and cuffs should be thoroughly 
cleaned and repacked with grease every 100 
flying hours because... 
a. The crew chief says this is a ‘“‘must.”’ 
b. Any dirt or chips present will cause serious dam- 
age to the bearings. 


c. Gremlins hang out in the cones and cuffs and 
must be removed. 


@ WHAT IS YOUR SCORE? 


Each correct answer counts 10. 1-b, 2-a, 
3-b, 4-a, 5-a, 6-c, 7-c, 8-b, 9-a, 10-b. 
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method, but slight changes in operating 
conditions may entirely change the pic- 
ture, and a part that is satisfactory for 
an airplane scheduled for transoceanic 
flight may be unsatisfactory for an air- 
plane that is scheduled for transcon- 
tinental flight. 

It is not generally realized that ade- 
quate service records, carefully kept, can 
prove a most powerful tool in dynamic 
design. Such service records furnish 
the information required for checking 
theories of correlation. Perhaps the 
best method of presenting service rec- 
ords, even though much chaff must be 
separated from the wheat, is to furnish 
actual copies of the airplane’s log and 
of the pilot’s log. And, in addition, if 
continuous stress records are taken 
against a time base, the pilot’s log, in 
conjunction with weather records, pro- 
vides a means of correcting the recorded 
incidence of loading for meteorology 
and topography. 

Given the foregoing information— 
ie., adequate flight data, adequate fa- 
tigue strength data, and adequate ser- 
vice records—a correlation certainly 
can be made. Even at the present 
time, by comparison of a summation 
curve and of the corresponding ‘“R” 
curve, approximate evaluations of de- 
sign can be effected. It is possible to 
state with assurance that the part under 
consideraticn is safe from fatigue failure 
if the summation curve lies entirely 
below the high-cycle end of the ‘‘R” 
curve. Likewise, if the “R” curve and 
the summation curve intersect, the part 
will be subject to fatigue failures. The 
problem of design for life expectancy is 
bounded by these two cases, and, if the 
corres; onding damage curve is avail- 
able, the comparison becomes more ex- 
act and the life span can be roughly esti- 
mated. 

It may be that, at some time in the 
future, damage curves can be expressed 
on a summation basis to give the sum- 
mation of all combinations of overstress 
and number of cycles under the curve. 
Under such conditions the evaluation of 
life expectancy would be exact. At- 
tention could then be paid to the evalua- 
tion of irrational loadings, such as 
those of Fig. 9e, since such loadings will 
be expressed as a family of summation 
curves at constant “R.” 

As a typical example of damage re- 
sulting from repeated loading, a recent 
investigation®® may be cited in which a 
certain structural component was tested 
under static load and its strength de- 
termined. An identical specimen was 
then subjected to 8,000 cycles of repeti- 
tive service loading, after which it was 
tested statically. It was found that the 
static strength had been reduced to less 
than one-half of its original value. 

It is the uncertainty arising from in- 
sufficient knowledge that makes the 
fatigue of structural components so in- 


sidious a problem. And the aircraft 
designer must recognize the existence 
of such uncertainties, not only in control 
cables, on which the tests described 
were conducted, but also in many other 
parts of the aircraft structure. 


CONCLUSION 

In modern airplanes and in the air- 
planes now on the drafting boards, por- 
tions of the primary structure, as well 
as many portions of the secondary 
structure, do not have infinite service 
life. The design trends—higher working 
stresses, lower design load factors, 
greater speeds—indicate that the condi- 
tion can be expected to become serious, 
and a review of the present information 
on the subjects of fatigue and of service 
loading indicates that the aircraft de- 
signer is currently unable to cope satis- 
factorily with the problem. 

Agencies in foreign countries recog- 
nized the situation and initiated re- 
search along these lines many years ago. 
Accordingly, the necessity that this 
country maintain a leading position in 
airplane design affords a cogent reason 
why adequate design criteria must be 
established, even though the task’ may 
extend over several years. 

Delay in the initiation of this work 
will be severely felt in the future. We 
should not delude ourselves in this mat- 
ter, since the airplanes of yesterday 
were not designed to the criteria of the 
airplanes of today and the airplanes of 
today are not designed to the criteria of 
tomorrow. 
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The War...And You! 


Friend—don’t think this war doesn’t affect you. It does. It’s 
pushing the world twenty years ahead of time; stimulating the 
development of devices you may now be making or using. After 
the war; the average American’s life is destined to be fuller, 
more exciting, more comfortable due to these new products. 
And just as Weatherhead has helped build the nation’s auto- 
mobiles, airplanes and refrigerators in the past, peace will find 
us prepared to join you im building these established products 


as well as the many new ones certain to come out of the war. 


Look Ahead with 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive. aviation, 
refrigeration and other key industries. 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 
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Training Ground Crews 
at Chanute Field, Illinois 


ARMY AIR FORCES TRAINING COMMAND* 


INTRODUCTION 


— TIME AND TIDE, American engi- 
neering genius waits for no man. 
Particularly during wartime, the results 
of its labor issue faster than ever before, 
thus setting a swift pace for those 
charged with learning the operation and 
maintenance of new products. The 
battle of maintenance rates, alongside 
the battles of production and combat, 
equal in difficulty and in importance to 
victory. 

The Army Air Forces have met this 
challenge by rapidly creating an exten- 
sive network of training centers de- 
signed to develop mechanics and special 
equipment operators who can cope with 
the growing array of armament. These 
centers receive the recruit after his 
basic training and graduate him either 
into the ranks of A.A.F. basic mechanic 
crews or into advanced schools, exem- 
plified by Chanute Field, Rantoul, IIl., 
ope of the A.A.F.’s largest ground 
schools. Under the direction of the 
Army Air Forces Training Command, 
Chanute Field has become the center 
of airplane mechanic specialist train- 
ing and also the site of additional 
courses, such as machinist, celestial 
navigation trainer, control tower opera- 
tion, and others that round out the 
training program of the A.A.F.  Cha- 
nute Field was founded as a flying school 
before the first World War but has been 
rebuilt and expanded to meet modern 
war needs. The object of its courses is 
to develop mechanics and equipment 
operators who have both a thorough 
practical knowledge and understanding 
of technical problems in the field and 
service shops. 

Being comparatively new, aircraft 
maintenance during a war period can- 
not depend on finding experienced men 
to do the work. Mechanics had to be 
developed by the A.A.F., virtually 
“overnight,” through concentrated 
courses of study and practice. Courses 
that once required 2 to 4 years were 
condensed to a few months of intensive 
training. At the same time, the material 
to be covered kept expanding in volume 
due to the productive efforts of Ameri- 
can engineers. 

In preparing men for maintenance, 
the A.A.F. has also had to keep in mind 
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the results of operation in actual thea- 
ters of combat. Teaching methods and 
instructional material had to be revised 
constantly in view of war experience. 
Men had to be trained with an eye to 
peculiarities of the repair and main- 
tenance system set up at and near the 
front lines. 


MAINTENANCE IN THEATER OF 


OPERATION 
Starting with the general repair 
depot—one to a theater of war— 


A.A.F. maintenance organization in the 
field fans out into a series of Service 
Centers assigned to areas within the 
theater. Working in and out of these 
centers are Service Squadrons, one for 
each four or fewer combat squadrons 
at the front. Men from Chanute Field 
are trained to fill posts in the centers 
and squadrons, which handle inspection 
and repair, requiring mobile and light 
fixed equipment. The Service Squad- 
rons can further extend themselves 
into their surrounding areas by means 
of mobile repair units, which can per- 
form work on the spot. Each mobile 
unit attached to a squadron is com- 
prised of general mechanics, instrument 
specialists, sheet metal workers, air- 
craft welders, machinists, electrical 
and propeller specialists, and others as 
required. 


Equipment and Services 


In addition, each Service Center has 
a machine shop; sheet metal shop; 
flight section composed of flying me- 
chanics; and electrical, instrument, para- 
chute, and propeller shops. Specialists 
for these units are trained at Chanute 
Field. These specialists are directed by 
the engineering section of the Service 
Center. There are other sections in a 
Service Center which are equally im- 
portant and vital to its functioning, 
training for which is conducted at 
other schools. These include the tech- 
nical supply section, headquarters, 
chemical warfare service, corps of engi- 
neers (which does construction and 
demolition work), motor vehicle and 
ordnance sections, quartermaster sup- 
ply, signal supply and maintenance, 
medical services, motor transport pool, 
photographic laboratory, and security 
department. 
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Technical supply is charged with the 
task of furnishing the mechanics with 
the 150,000 or more different items of 
equipment, tools, and parts with which 
they must work. Stock is kept either 
in permanent or semipermanent shelters 
or semitrailers. 

Motor vehicle and ordnance sections, 
now combined, are responsible for main- 
tenance of all vehicles used. Ord- 
nance also supplies combat units with 
ammunition and arms. 

The signal supply and maintenance 
section procures, stores, distributes, 
and maintains signal equipment such 
as radio, radar, and teletype. The 
motor transport pool maintains trans- 
port service for various branches of the 
armed services. The security depart- 
ment is charged with defense against 
attack. 

Mobile units consist of an engineering 
truck with hoists, machines, tools, 
supply and personnel trucks, and fre- 
quently a trailer for mess equipment. 
They are capable of wing replacement, 
engine changes, extensive sheet metal 
repair, reclamation of planes from water, 
and numerous adjustments and inspec- 
tions. 


Machine Shops 


Service Center machine shops per- 
form all kinds of third echelon work re- 
quiring heavy electric power, a wide 
variety of taps and dies, lathes, milling 
attachments, and arbor presses. Much 
of the machine-shop work is the pro- 
duction of special tools and equipment 
used in repairing. Working with the 
sheet metal shop, it rebuilds wings, 
manufacturers cowling and oil lines, 
replaces damaged carburetor scoops 
with new ones, and other similar repair. 

The sheet metal shop does a wide 
variety of work, much of it in conjunc- 
tion with the machine and welding 
shops. Its men are trained in riveting, 
repairing Plexiglas, patching self-seal- 
ing fuel tanks, and wire splicing, as well 
as in the regular work of repairing sheet 
metal and making new sheet metal 
parts. 

The electric shop operates the power 
and lighting system for the service 
center, makes conduits, charges storage 
batteries, maintains radio equipment 
where necessary, rebuilds damaged cir- 
cuits in airplanes, and does any other 
electrical work. 


CONVENTIONAL STRUT 
is subject to distortion 


affecting smooth action 


LEVERED-SUSPENSION 
not distorted by impact 


brake load, ground speed 


SPECIALISTS IN 


HYDRAULIC 


For heavy duty 


with the heaviest transport ever built! 


Somewhere in a secret hangar, the 
X-000, first 100-ton plus transport is 
building . .. with more speed, range and 
load ...and more problems, not the 
least of which is landing. 

The conventional landing gear has 
definite limitations. Obviously the im- 
pact of so much weight, the forward 
speed, high brake load, the inertia of 
room-high tires ... would result in such 
severe distortion of telescoping struts 
as to prevent the hydraulic cylinders 
from functioning effec- 
tively. So the designers 
turned to Dowry. 

The pivot action of 
the Dowty Levered-Sus- 
pension Landing Gear 


sim ul ta neously absorbs 


DOwTY 


vertical impact, dissipates horizontal. 
Strut distortion, bending or flexing 
cannot affect or diminish the efficiency 
of the independently placed hydraulic 
cylinder. Levered-Suspension provides 
certain support, gives a cushion-like 
landing for any size ship. . . will set 
down surely and safely any super ship 
that can be flown. 

Proved long before the War, and 
since tested under combat conditions in 
many theatres of action... the Dowty 
Levered-Suspension Landing Gear and 
Live-Line Pump and Hydraulic System 
can contribute much to better flying 
today, to better planes tomorrow. 

Our present production, of course, 
is wholly military. But our research 
runs far ahead of present requirements, 
is available for future needs. 
Our Engineering Department 
invites your inquiries. 
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The instrument shop tests, makes 
minor repairs on, and adjusts all in- 
struments found in airplanes.  Air- 
conditioned trailers are often provided 
to insure proper conditions for working 
on delicate instruments. It recharges 
gmaller oxygen tanks maintained by 
eombat squadrons. 

The propeller shop adjusts, tests, 
balances, and generally repairs pro- 
pellers. In addition, it must carry 
large supplies of such parts as blades 
with which to replace those damaged 
beyond repair. 

The parachute shop inspects every 
parachute prior to replacing in service. 
This includes airing and _ repacking 
every 60 days. Third echelon inspection 
is also performed, consisting of com- 
plete repacking, cleaning, repair of 
parts, and replacement of ripcords on 
parachutes; inspection of life rafts, 
vests, and safety belts; and repair or 
manufacture of turret covers, tail wheel 
boots, airplane upholstery, navigation 
kits, flying clothing, and tents. 

In view of this complex and extensive 
system behind the combat lines, it can be 
seen that the number of men required 
to sustain aircraft in the air is many 
times that required to fly them. De- 
spite the increasing technical nature of 
the equipment to be worked on, A.A.F. 
educational directors have not seen fit 
to carry the specialization process to 
an extreme, believing that to do so 
would leave a repair unit vulnerable in 
case a particular specialist was miss- 
ing. 


MeEtHOps OF INSTRUCTION 


The combat theater system of duties 
outlined above has a close duplicate in 
the arrangement of courses at Chanute 
Field, where there are 17 principal 
courses divided among five departments. 
Power Plant, Propellers, Instruments, 
Electrical and Technical Inspection 
comprise the Department of Advanced 
Courses; Machine Shop, Sheet Metal, 
Welding and Parachutes form the De- 
partment of Aircraft Specialists; Tele- 
type and Link Trainers are coupled in a 
department of the same name, along 
with Celestial Navigation Trainer 
courses and Control Tower Operators; 
Weather is both a course and depart- 
ment, as is also Special Purpose Motor 
Vehicles. 

The trend at Chanute Field over the 
last year has been toward an almost 
complete changeover from theoretic 
lecture-type instruction, designed to 
give enlisted men a passing familiarity 
with subject matter involved, to practi- 
tal work courses aimed at a definite 
knowledge of job performance. The old 
ecture system, with its frequent ex- 
ahinations and voluminous note taking, 
has been supplanted by straight labora- 
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Fig. 1. 


tory work based on the idea that show- 
ing and doing are better than telling. 
The time formerly taken by examina- 
tions is added to the total laboratory 
time. Where theoretic matter must be 
presented in sustained manner, the 
period for one lecture at a time is strictly 
limited. 

Keynote of the new system is perform- 
ance. After experimentation with 
the former system, word came back that 
many A.A.F. mechanics were unable to 
remember what they had learned or 
apply what they knew. It became clear 
that drill in actual performance was 
needed to instill proper mechanical 
skill and enable the student to retain 
knowledge once acquired. Knowledge, 
instead of being treated separately from 
application, was made to accompany 
it. 

Another problem associated with the 
old system was the dependence of stu- 
dents on full and complete equipment; 
ie., lack of ability to improvise. This 
was corrected through field work with- 
out adequate tools. Plans are under 
way to carry this still further by adding 
to each course a phase in work under 
varying weather conditions, which will 
mean tent camps and more work in 
actual salvage and repair. To counter- 
act the softening effect of modern quar- 
ters and ideally controlled working 
conditions, it has been found there 
must be an introduction to the more 
realistic elements of maintenance work. 
Students will be given a taste of some 
of the operating conditions they can 
expect to find near the front. 
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Photograph by the Army Air Forces Training Command 
Portable daylight projector unit which is used for showing training films and 
strips in the shop area. 


The Job Outline”’ 


An increasing tendency toward stand- 
ardization of material presented has 
been in evidence throughout the school, 
highlighted by the recent adoption of 
the “Job Outline” system of instruction 
which has been introduced. Jobs on 
which students are to be rated are 
clearly specified in the outline, and 
study questions are included in order 
to provoke thorough discussion and 
understanding. A time element is 
introduced into these outlines, marking 
the first time that recognition has been 
given to the need for rating students 
according to the period in which they 
accomplish tasks. The value of such 
time-incentive training in wartime is 
obvious. 


Personalized Instruction 


Each instructor has charge of a small 
group of men (five to eight) so that per- 
sonalized instruction can be given. 
This was made possible by a large in- 
structor-training program through 
which enlisted men were retained after 
completing their courses and civilians 
were brought in as trainees on the same 
basis. Students work on equipment 
similar to, and in most instances identical 
with, that on which they work while in 
combat areas. Equipment rejected by 
factories because of minor flaws is 
marked “for school use” and is used 
for instructional disassembly and as- 
sembly in A.A.F. schools. 

Courses are divided into phases, 
which, in turn, are broken down into 
well-defined jobs to be accomplished by 
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TO HELP YOU LICK THE MANPOWER SHORTAGE 
BY MAKING YOUR WORKERS MORE EFFICIENT 


TRAINING FILM — Ready now! A 
slide film with sound, produced to aid 
the men servicing fighting aircraft in 
the field, or the men and women build- 
ing all types of electrical equipment 
where AN Connectors are used. Clears 
up confusing terminology. Explains 
assembly techniques. Shows how AN 
part numbers are established and fa- 
cilitates ordering of replacements. 


A WALL CHARTS — One chart gives 
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CATALOGS —Your engineering de 
partment, production executives and 
service men need the basic informa 
tion clearly presented in the new cat: 
alogs covering many types of Cannon 
Connectors used in any industry em- 
ploying electrically operated devices. 


insert arrangements and shell sizes 
on AN specification connectors at a 
glance. The other gives catalog num- 
bers of all AN fittings. Both charts 
aid the designer, and the man in the 
field who is servicing any type of 
equipment on which AN electrical 
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students as outlined in the job sheets. 
Training is on a three-shift basis. New 
classes are started every sixth instead of 
every seventh day, so that equipment 
is kept in use at all times, including the 
seventh day. 

Proper use of tools is stressed by con- 
stant practice and drill. Tools are made 
easily available by being mounted on 
boards in the immediate working area. 


Visual Education 

Visual education is widely used in 
three forms: portable daylight pro- 
jectors for motion pictures and film 
strips, which can be wheeled into the 
work area whenever needed to supple- 
ment instruction (Fig. 1); small slide 
projectors kept in the work area; and 
full-length moving pictures shown in 
regulation screening rooms by large pro- 
jection equipment. The portable day- 
light projector makes possible the show- 
ing of films any time of day, since the 
image is not seriously affected by sun- 
light. Colored charts are also used. 
They are mounted on easels that are 
placed near the instructional equipment 
concerned. 

The need for instructor improvement 
was recently recognized by the inaugura- 
tion of a daily improvement hour during 
which the latest developments in A.A.F. 
equipment are presented and questions 
of instruction are discussed. 


The Factory School 

An alternative to training as given at 
Chanute Field is the factory school to 
which selected graduates of elementary 
A.A.F, schools are sent to become spe- 
cialists in a particular make of equip- 
ment, thus carrying the process of 
specialization a step further. Gradu- 
ates are assigned to various depots and 
service centers where they aid in work 
on the type of equipment for which they 
have been trained. Instructors at 
Chanute Field are given a similar op- 
portunity, through detached service, 
to study selected equipment for pur- 
poses of improvement as well as special 
assignment. 

So effective has the training program 
been at A.A.F. schools that reports 
back from the front lines show less than 
2'/, per cent of all crashes as traceable 
to faulty maintenance. 

In order to understand the exact 
nature of instruction given at the 
Technical School at Chanute Field, a 
study of each course is necessary. A 
brief description of each follows. 


PROPELLER CouURSE 


With the development of the con- 
trollable-pitch propeller since 1928, the 
study and maintenance of propellers 
and their pitch-changing mechanisms 
has become a field ‘n itself, requiring 
elaborate testing, inspecting, and ad- 
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justing equipment. Mere installation 
and removal no longer suffice. Mechan- 
ics must understand theory of opera- 
tion in order to maintain the modern 
propeller in effective operating condi- 
tion. 

The course of instruction divides pro- 
pellers into four phases: (1) general in- 
spection, repair, and balancing; (2) hy- 
draulically operated propellers; (3) elec- 
trically operated propellers; and (4) 
governors, electric relays, field work, and 
troubleshooting on engine test blocks. 

In the hydromatic propeller section, a 
special hydraulic machine feeds the 
varying oil pressures into the large pitch- 
changing dome mechanism in order to 
test complete operation. In the elec- 
trie propeller department, electrical 
test sets are used to test the amperage 
required by the pitch-changing power 
unit to change blade angles under a 
severe load. Other types of sets test 
voltage required to energize relay sole- 
noids, the resistance incorporated into 
relay resistors, and the continuity of cir- 
cuits. A cutaway of the entire electric 
system helps the student see the entire 
operation as a whole. Students are re- 
quired to show their understanding of the 
complete circuit by wiring up all the 
units in a model system. 

Static balancing of propellers is ac- 
complished by running arbors through 
the central hollow shaft and resting the 
arbors on parallel mandrels. Practice 
is given in telescoping—i.e., the re- 
duction of blade length while still 
preserving the original contour. Non- 
magnetic inspection must be performed 
on nonferrous parts by means of swab- 
bing an area with caustic soda, which 
will also confirm suspected defects. 

In field assembly, work is done on 
floors without the benefit of special 
tools or mounting plates. In the hangar, 
work is done in repair, installation, and 
removal of propellers on airplanes. On 
engine test blocks, the action of pro- 
pellers when in motion is studied, and 
“troubles” placed in systems by in- 
structors are corrected. 


ELECTRICAL CouRSE 


F The electrical specialist in modern 
aircraft maintenance is given no rest 
from constant increase in the number 
of units and systems that he must mas- 
ter. Electricity has replaced other forms 
of power in the motivation of one sys- 
tem after another in the airplane, until 
the pinnacle is reached with the modern 
bomber, which may incorporate as 
many as 30 different electrical units 
operated by that form of energy. In 
addition, the electrical specialist has 
had to invade to some extent the 
boundaries of other fields, such as pro- 
pellers and instruments, in order to 
correlate his knowledge of complete 
electrical systems. 
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Wiring diagrams studied in Chanute 
Field electrical shops are as large in 
some instances as 160 sq.ft. and have 
become so complex that it has been 
necessary to break them up into units. 
The field of electronics is also touched 
to a limited extent by the electrical 
course—students must understand the 
maintenance of certain electronic units. 

Electricity on the larger planes is 
used to operate the landing-gear re- 
tracting and extending motor; bomb 
bay doors, bomb location indicators, 
bomb releases, automatic pilots, various 
position indicators, flight instruments, 
engine-operating instruments, propel- 
lers, autosyn and other remote indicat- 
ing devices, starters, generators, mag- 
netos, boosters, including the vibrator 
interrupter type booster; all types of 
inverters used for power lines and in- 
struments; power turrets, warning 
signals, machine-gun synchronization; 
trim and balance tab controls, landing 
flaps, torpedo release; portable ener- 
gizers (gasoline-driven generators); aux- 
iliary gasoline-driven power plants 
used to start the main engine and as an 
auxiliary source of power; and the 
complete lighting systems. 

Teaching aids used in this course in- 
clude the “breadboard” on which vari- 
ous disconnected units are mounted in 
a single system so that students may 
practice circuit hookup. These are 
exemplified by the lighting system 
“breadboard” shown in Fig. 2. 

The use of multiengined planes 
brought another problem to the electri- 
‘al department—that of balancing the 
load on all four generators. This is 
graphically demonstrated to the student 
by a four-engined mock-up, which 
consists of four power units, used to 
drive four 200-amp. generators, in 
circuit with the necessary voltage regu- 
lators, reverse current cutouts, relays 
and wiring links to correspond to actual 
installation on the aircraft. 

A recent addition to the course has 
been the study of methods of super- 
charging and insulating magnetos and 
ignition harnesses in order to prevent 
leakage of current and arcing at high 
altitudes. 

The work of the electrical specialist 
has been complicated, but the life of the 
pilot and plane has been lengthened 
by the elimination of single bus bars. 
With more than one bus bar and wire 
for each circuit in the electrical system, 
the loss of one or the other bar or wire 
will not incapacitate the circuit. 

Students are taught not only how to 
solder connections on aircraft but how 
to use, where specified, the solderless 
crimp connection, which is of compara- 
tively recent development. The tech- 
nique of taping wires together is also 
taught, since in many cases shielding 
has been found unnecessary and too in- 
flexible for combat service. 


ALCOA 


AERONAUTICAL ENGINE! 


Aluminum alloy 24S is used in aircraft con- 
struction for parts subjected to high stress; 
24S and Alclad 24S sheet and strip for air- 
plane skin and structural members, 245 wire 
for rivets. Parts made of this alloy are hard- 
ened and strengthened by heat treatment. 

Technical Papers No. 8 and No. 9, 
pictured above, tell how you can check 
the effectiveness of heat treatment. 
Metallographic methods of examination 
and the results obtained are outlined. 
You can detect variations from standard 


practices by comparing samples taken 
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from your production with those pictured 
in these papers. 

Practices described have been used at 
Aluminum Research Laboratories and 


the industry for many years. When these 


methods are followed closely, and the proper 


skill attained, it is possible to determine 
many pertinent facts about 24S from metal- 
lographic examinations. Your metallurgist 
should have these two booklets. 

For copies of Technical Papers No. 8 
and No. 9, write ALUMINUM COMPANY OF 


AMERICA, 2142 Gulf Bldg., Pittsburgh, Pa. 


ALUMINUM 
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Fig. 2. 


Emphasis is placed in the electrical 
course on the sources of current- 
battery, generator and their immediate 
accessories—because such a large share 
of troubles experienced is caused by 
these units. 

Magneto-to-engine timing is a func- 
tion of the electrical rather than the 
power-plant specialist; thus engines 
are mounted in the electrical depart- 
ment for student practice in this work. 
Use is made of the top center indicator, 
timing disc and pointer; and the 
Abbott A-100 synchronizer timing light. 
Students must also learn magneto-to- 
engine coupling and mounting, using 
direct and Sims methods. 

Armatures are thoroughly studied as 
to methods of winding, field assembly, 
brush assembly, and end bell assembly. 
Types of voltage regulation, the opera- 
tion and maintenance of generator test 
stands, and auxiliary generators are 
also studied. 

Spark plugs must be _ installed, 
cleaned, adjusted, and tested by stu- 
dents. Dynamotors and alternators 
must be inspected for wear, cleanliness, 
and output. 

The electrical load on the airplane 
has increased until at the present time 
some aircraft have a generator load of 
800 amp. at 28.5 volts when operating 
at full capacity. Under partial load the 
control of the generator presents a diffi- 
cult problem to the electrician. Train- 
ing of the specialist is designed with an 
ty? toward enabling him to name the 
cause of a trouble from surface indica- 


FRAINING 


Photograph by the Army Air Forces Training Command 
Working on an electrical system with its units spread out plainly on a ‘‘bread- 
board” greatly facilitates the study of circuits by the electrical specialist student. Shown 
above is a mock-up of the external lighting system of the average airplane, including 
recognition, formation, landing, passing, and running lights. 


tions without a major overhaul. ‘He is 
trained as an analyst, as well as a 
mechanic, and often depends on gen- 
eral mechanics to help him in his physi- 
cal work. 


INSTRUMENT CoURSE 


An instrument specialist on the main- 
tenance crew of large modern airplanes 
must have knowledge of the operation 
and repair of more than 30 different 
kinds of instruments. He also must 
keep abreast of the constant changes 
in mechanisms devised to operate each 
type of instrument. For example, the 
double bellows is replacing the single 
aneroid in the manifold pressure gauge, 
the remote indicating compass is replac- 
ing the magnetic compass, and the 
electric gyro is replacing the air-driven 
gyro. He must know not only electri- 
city but pressure systems, vacuum 
systems, Bourdon tube actions, and 
gyroscopic principles. 

First Phase of Study 

Initiation of the student into the 

first phase of the instrument course, 


which deals with the pressure group of 
instruments, requires the study of at- 


mospheriec pressure, the barometer, 
manometer adjustments, reading of 
scales, scale corrections, action of 


liquids, tubing connections, and bench 
testing procedure in measurement of 
absolute and differential pressure. The 
student is taught the principles of opera- 
tion, operating mechanisms, care, main- 
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tenance, and installation of the pressure 
gauges. He is given practice in the 
technique of testing for errors such as 
scale error, position error, friction error, 
and errors due to case leaks. 

For example, after the student has 
given an air-speed indicator a scale 
error test and after he has tested for 
position error, friction, and case leak, 
he plots a curve of the detected errors. 
He is then taught to diagnose the 
troubles in his instrument with the aid 
of this error curve. After the errors 
have been analyzed he is taught how to 
correct these errors and adjust the in- 
strument. 


Second Phase of Study 


During the second phase of the in- 
strument course the student becomes 
familiar with electrically operated air- 
craft instruments. He is taught the 
fundamental laws of electricity and how 
these laws apply to electrical instru- 
ments. A study is made of the con- 
struction, operation, and maintenance 
of electrical measuring instruments, 
such as the voltmeter, ammeter, and 
ohmmeter, as applied to electrical cir- 
cuits. Working mock-ups are built 
in such a way that common troubles 
are put in the mock-ups and the student 
practices the application of this test 
equipment to determine whether or 
not the instrument is functioning 
properly. For example, the student 
tests for proper voltage, resistance, and 
current in the instrument circuit with 
the common instrument test equipment 
and also receives training in testing 
instruments with the Station Electrical 
Tester. He is given information as to 
how simple testing equipment can be 
made from airplane instruments in case 
of emergencies. 

Compasses are also studied in the 
electrical phase. For the student to be 
able to compensate the compass, it is 
necessary that he understand the funda- 
mental principles of magnetism, the 
meaning of deviation, variation, heeling 
error, and northerly turning error. The 
newer types of compasses require the 
application of electrical principles in the 
remote indicating systems in addition 
to the usual magnetic principles. One 
student practices swinging and compen- 
sating the compass by the swinging base 
method and by the sighting method. 
He compensates by the newer coefficient 
method which employs a series of for- 
mulas to determine the correction 
needed for constant, semicircular, and 
quadrantal errors. 

Upon entering the next phase the 
student is introduced to precession and 
rigidity, which are the underlying 
gyroscopic principles of the flight in- 
struments and the automatic pilots. 
He is trained to bench-test and cliagnose 
the troubles encountered in the three 
flight instruments. This bench-testing 


= 
j 


30 AERONAUTICAL ENGINEERING REVIEW—AUGUST, 19438 


incluc 
TROUBLE WITH SPREAD 
moto! 


AND CRACKED DIMPLES? the 


specia 
DIMPLE SET condi 


indica 
PERFECT DIMPLING IS ESSENTIAL BECAUSE: 
Today's high altitude, high speed aircraft specifications troub! 
ated 
matic 
*% Introduction of laminar flow requires nearly perfect | howt 
Up 
studer 
equip! 
field 
introd 
of the 
OLD STYLE DIMPLE DIE practi 
HOLE TOO LARGE FORGING—NOT | mock- 
RIVET WON'T FIT SNUG ¥ to the 
ments 


BENDING GIVES 


tests 
YOU A PERFECT = 
stallat 
DIMPLE movin 
Howe’ 
is in 
instru) 
repair 


HOLE FORGED — 
SIZE CANNOT VARY 


instrur 
instrur 
mainte 
princi] 


require high stress flush riveted joints. 


flush surfaces. 


FORGING ACTION 


AERO DIMPLE DIES GIVE STRENGTH WHERE STRENGTH IS NEEDED 


Five solid years of concentrated effort on flush —One-piece punches assure absolute concentricity of dim 
riveting in the aircraft industry staunchly support ple, pilot and shank. 
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includes the use of the Scorsby base 
(Fig. 3) used in testing directional 
indicators and flight indicators, the 
motor-driven turntable used in testing 
the bank and turn indicator, and a 
special test stand for simulating flight 
conditions used in testing the flight 
indicator. 

The student is given practice in 
trouble shooting on hydraulically oper- 
ated and electrically operated auto- 
matic pilots, in addition to being taught 
how to install and service these pilots. 

Up to this point in the course, the 
student has studied and used shop 
equipment. He is now qualified to use 
field test equipment. After a_briet 
introduction to the use and maintenance 
of the C-1 Field Test Set, where he 
practices the use of the test set on 
mock-ups in the laboratory, he is sent 
to the hangar to work on the instru- 
ments installed in airplanes. The stu- 
dent is expected to determine from these 
tests whether or not the troubles he finds 
are in the instrument or in the installa- 
tion. Should the trouble be in the in- 
stallation he remedies it without re- 
moving the instrument from the plane. 
However, should he find that the trouble 
is in the instrument, he removes the 
instrument and proceeds to test and 
repair it as he has been trained to do 
during the earlier phases of instruction. 

In training first and second echelon 
instrument specialists for line duty, the 
instrument division keeps four practical 
maintenance objectives in mind: (1) 
principles of operation and operating 


Fis. 3. 


pilot mounted on the pivot of a Scorsby base. 


mechanisms; (2) field and bench test- 
ing: (3) diagnosis of troubles; and (4) 
repair and adjustment. 


PoOWER-PLANT COURSE 


Despite the sturdiness of modern 
aircraft engines, their maintenance is 
largely a problem in precision care. 
Slight out-of-adjustments spell 
the difference between a smoothly 
functioning system and one that fails 
in crucial moments of flight. 

For that reason the exact measure- 
ment of clearances, the proper methods 
of valve and ignition timing, and the 
dynamic balancing of vital moving 
parts are stressed throughout this 
course. The very intricacies of an air- 
craft engine make it a fertile source of 
troubles; therefore, considerable time 
is spent trouble shooting in an effort 
to anticipate all possible occurrences. 
The power-plant course is a study in 
“preventive maintenance.” 


Disassembly 


Disassembly is performed down to 
pistons, cylinders, crankshafts, mani- 
folds and cooling baffles, which are 
examined for indications of wear and are 
repaired if necessary. Cleanliness is 
emphasized along with proper lubrica- 
tion, installation of numerous gaskets 
and packings, and the safetying of all 
bolts, nuts, and other parts. 

Turbosuperchargers are disassembled, 
and their bucket wheels and impellers 
are carefully balanced on a dynamic 


Photograph by the Army Air Forces Training Command 
The instructor uncages the direction gyro control box on the A-2 automatic 


This is done in preparation for a demon- 


stration of the manner in which the base simulated various attitudes of flight and tests the 


Teactions of the instruments to them. 
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Photograph by the Army Air Forces 

Training Command 

The balance of a supercharger 

impeller wheel and turbine is checked by 

this student on a special stand designed 
for the purpose. 


Fia. 4. 


test stand (Fig. 4). An unbalance of 
ounces would exert a centrifugal force 
of thousands of pounds because of the 
high speed of rotation. The regulator 
assembly and intercooler system used in 
connection with superchargers are in- 
spected, serviced, and repaired. Opera- 
tion at high altitudes is studied by 
controlling the flow of air into the 
supercharger, thus simulating high- 
altitude conditions. 


Electrical Equipment 


While adjustment of the ignition, 
starting and battery-generator sys- 
tems is properly the function of the 
electrical specialist, the power-plant 
specialist must also know these parts— 
including magnetos; spark plugs; ig- 
nition harness; boosters; switches; 
starters; solenoids; the generator con- 
trol panel, with its voltage and current 
regulator and reverse current cutout; 
and the synchronization of multi- 
engined generator systems. 


Fuels 


Every aspect of fuels is studied, from 
fuel strainers to warning signals, vapor 
eliminators, and relief valves. Car- 
buretors, known for their need of fre- 
quent adjustment, are thoroughly stud- 
ied. The entire oiling system is traced 
through, inspected, and adjusted. 


Trouble Shooting 


To facilitate trouble shooting on the 
live engine test block, methods are de- 
vised for the systematic diagnosis of 
power-plant difficulties. Students are 
required to list all possible causes of 
a trouble placed in the engine by 
the instructor before being permitted 
to discover and correct the actual 
cause. 
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Here’s an Aircraft Instrument 
that never leaves the ground 


THE KOLLSMAN 50,000 FT. SENSITIVE ALTIMETER /: : 
geniously geared that a diaphragm expansion of only three- 
sixteenths of an inch sends the pointer around the diai 


- hundreds of control towers guarding 
America’s forty thousand miles of skyways, 
Kollsman altimeters are vital ‘‘reference 
points” for planes in flight. Pilots radio these 
towers for “the Kollsman’’—the barometric 
pressure setting shown by the station al. 
timeter. The pilot's own Kollsman altimeter 
is then set to correspond—a procedure vital to 
maintaining airway traffic flight levels, and 
in making safe landings. The first commer- 
cial sensitive altimeters were products of 
Kollsman research—20 times more sensitive 
than then existing types. Since then—on the 
ground and in the air—they have become the 
standard of safety and reliability in the opera- 


tion of American aircraft. 


WHAT TOMORROW’S AIR TRAFFIC PROBLEMS 
be we do not yet know. But we do know that instra- 
ments will play a large part in their solution and 
in expanding the scope and usefulness of the air- 
plane far beyond anything we know today. Kolls- 
man engineers are constantly developing new and 
better aircraft instruments which will help widen 
and extend tomorrow's skyways. 


times! Capable of measuring altitude to within but a few AIRCRAFT 
feet, its essential parts are finished to within two ten-t ae INSTRUMENTS 


sandths of an inch, 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK . GLENDALE, CALIFORNIA 
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Engine Removal and Installation 


Because a major part of their work 
will be engine removal and installation, 
a special phase of the course is devoted 
to these two procedures alone. They 
involve, of course, the removal and 
installation of not only the engine but 
also the propeller, spark plugs, fairing, 
cowling, drainage of oil, fuel and cool- 
ant; proper disconnection of manifolds 
and electrical heater connections; and 
loosening of all attached parts before 
finally hoisting the engine from the 
airplane. 

Accessories such as carburetors and 
their heaters, hydraulic pumps, tachom- 
eter generator and adapter, generator, 
vacuum pump, starter, oil filters, pro- 
peller governors, and mounts must also 
be removed and reinstalled as part of 
the training. Special attention is given 
to the proper method for preparing the 
engine and its accessories for storage. 
Nor does mere reinstallation suffice to 
complete the phase; parts reinstalled 
must be tested and inspected and flexible 
connections must be tightened to the 
specified degree. The entire 50-hour 
inspection is accomplished. 

The final test comes with actual en- 
gine operation, which tests the opera- 
tion of the engine, the throttle, mixture 
control, propeller, fuel cocks, primer, 
supercharger, oil temperature and pres- 
sure, fuel pressure, coolant temperature, 
electrical continuity and proper con- 
nections, hydraulic pressure, correct 
vacuum readings, cooling flaps and 
shutters, and oil dilution. 


TECHNICAL INSPECTORS COURSE 


Because of the great expansion of the 
Amy Air Forces which has taken place 
since Pearl Harbor, many of the new 
units that were activated found them- 
selves without qualified personnel to 
vary on the important function of 
technical inspection. For this reason, 
the Technical Inspectors Course at 
Chanute Field was established. 

The purpose of this course is to teach 
especially selected officers and enlisted 
men the procedure in the performance of 
technical inspections of A.A.F. techni- 
cal equipment, facilities, and policies, 
as well as the use of all A.A.F. publica- 
tions of a technical nature. The techni- 
cal inspector’s responsibility is to make 
certain that all inspections called for by 
Technical Orders are properly carried 
out by the aircraft mechanic and those 
charged with maintenance of per- 
manent equipment at a station or air 
base. Technical inspectors may be 
attached to squadrons, groups, stations, 
or air bases, area wing staffs, air forces, 
or, finally, the Air Inspector’s Office in 
Washington. 

_ The personnel selected for this train- 
Ing are required to have had a consider- 


TRAINING 


able amount of technical training prior 
to their being sent to Chanute Field for 
this course of instruction. 

During the course of instruction 
students are required to familiarize 
themselves thoroughly with all regula- 
tions affecting A.A.F. technical equip- 
ment, facilities, and policies and are also 
required to conduct actual technical 
inspections of all items as shown in the 
Technical Inspection Manual. Upon 
completion of any inspection each stu- 
dent is required to prepare a report 
covering the item or items inspected in 
accordance with the provisions of A.A.F. 
Regulations. These reports are com- 
plete in every detail and, in general, 
are prepared in the same manner as 
they would be were the inspector con- 
ducting an inspection at his own 
station. 


Basic TRAINING FOR MAcuINISTs, 
Metat WorKERS, AND 
WELDERS 


When preparing men to perform any 
mechanical work there is a certain 
amount of fundamental training that 
they must have. This training includes 
the Army Air Forces Maintenance Sys- 
tems, Mechanical Drafting and Blue- 
print Reading and Elements of Shop 
Work. 

Upon completion of this training, the 
student is ready to progress to the weld- 
ing, sheet metal, or machine shops where 
he receives further intensive training, 
which is described under the heading 
for these courses. 

Army Air Forces Maintenance Sys- 
tems is the first phase of the basic train- 
ing. In this course the primary purpose 
is to teach the students the various 
sources and filing systems of technical 
information which pertain to the servic- 
ing and repairing of aircraft. A good 
maintenance man would not be expected 
to learn and remember all of the tech- 
niques of skilled aircraft maintenance 
as performed by the Army Air Forces, 
but he must know where such informa- 
tion may be quickly and accurately 
found. Also taken up at this time are 
safety precautions that pertain to shop 
and hangar work. 


Mechanical Drafting and Blueprint 
Reading 


Mechanical drafting and blueprint 
reading is the second phase, and the 
primary purpose of this course is to 
teach the students the language of 
mechanics, which is blueprint reading. 
A shopworker is seldom given detailed 
verbal instructions as to how he should 
perform a job, but he is usually given a 
blueprint and told to manufacture a new 
part or repair an old part so that its di- 
mensions are the same as a new one. 
It is therefore imperative that these men 
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be able to visualize what a finished part 
looks like by looking at the blueprint. 
The men are taught how to visualize 
by the use of “The Glass Box.” An 
object is put into the box; the top, front, 
and end views are traced on the sides of 
the box; and then the box is unfolded 
and the views are the same as in a blue- 
print. After several demonstrations 
the student is given blocks to see if he 
‘an make orthographic projection draw- 
ings of them. He is then given blue- 
prints (orthographic projection draw- 
ings) of objects and an assortment of 
pictorial drawings (isometric views), 
and he is required to match them up. 
These blueprint reading exercises are 
started out with fairly simple objects 
and they become more difficult as he 
progresses through the course. Along 
with the blueprint reading exercises he 
is also taught the meaning of symbols, 
representations, and sectional views. 
Limits and tolerances are covered when 
taking up dimensioning. 

A limited amount of development 
drawing is covered so that the student 
van lay out patterns for sheet metal 
work. 


Shop Work 


Elements of shop work is the third 
phase of the basic course. The purpose 
of this course is tomake of every student 
a “handy man,” thus enabling him to 
perform general maintenance that can 
be performed with hand tools. This is 
accomplished by teaching them the 
vare and use of hand and basic power 
tools and also measuring instruments. 

The instructor takes a small group of 
students and gives them a complete 
demonstration on how to lay out the 
work, the actual step-by-step perform- 
ance of work, and the checking of the 
accuracy of the work. He supplements 
his demonstrations with mock-ups, 
large-scale drawings, sectionalized draw- 
ings, film strips, and talking movies. 
The student then proceeds to do the 
work as outlined in job sheets, and he is 
under the constant supervision of an 
instructor. He learns how to lay out 
the work on the metal, how to saw 
(hand and power), how to file (cross, 
drawn, and radius), how to drill 
(straight and angular), how to grind 
drills, and how to ream, tap, and thread. 
Measuring tools of all types are taken 
up and the vernier and micrometer 
caliper are gone into in detail. 

It is in this phase of the work that 
the student is made aware of the fact 
that accuracy rather than speed is the 
theme of the work of the aircraft spe- 
cialists. A poor piece of work is never 
passed; however, if the man does good 
work but is slow, he will be carried on 
as a sjudent. He can learn to do the 
work at a faster speed after he has done 
a certain amount of line work. 
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AirncRAFT MACHINIST COURSE 


If modern combat units had to de- 
pend entirely upon the ready-made 
equipment they possessed, with their 
specialized, interdependent parts, a 
slight defect might easily render an 
entire airplane or other tactical unit 
inoperative. Therefore, it is evident 
that the A.A.F. must have machine 
shops and trained machinists handy to 
the front lines. At this writing they 
are used as far forward as the service 
centers—one step beyond the general 
depot—easily available to the service 
squadrons that do most of the main- 
tenance work during and after combat 
missions. 

Machine-shop specialists must be 
able to manufacture new parts when 
and as needed, thus making the service 
squadron less dependent upon the serv- 
ices of supply. These specialists, oper- 
ating their miniature factory, can also 
do immediate repair or replacement in 
connection with repair and can con- 
struct special emergency tools needed 
by other specialists. 

Like the other two metalworking 


; courses at Chanute Field, welding and 


sheet metal, the machinist course be- 
gins with a basic phase, whose function 
has already been outlined above. 


Use of Machine Tools 


After successful completion of the 
preliminary training, the student pro- 
gressively completes training in the 
operation, maintenance, and use of 
machine tools, such as the lathe, mill- 
ing machine, shaper, drill press, contour 
saw, and precision cylindric and surface 
grinding machines. He is required to 
fnish a considerable list of projects 
which develop technique. The machin- 
ist course, which lasts 102 academic 
days, is the longest in the school. Two 
hundred and sixteen hours are spent on 
lathes alone, covering lathe nomen- 
clature; care and use of lathe tools and 
chucks; speeds, feeds and r.p.m. cal- 
culations; radial turning and facing; 
A.A.F, markings and specifications of 
metals; grinding and aligning centers; 
and machining reamers, keyed shafts, 
thread taps, recessing mandrel centers, 
turning radii, knurling, drill grinding, 
gearing, tapping, and die threading. 

Under milling-machine operation, the 
student learns 44 different types of work 
om indexing to slotting a socket 
wrench, fluting taps, fly cutter boring, 
and stub tooth gearing. 

_ The use of contour machines (Fig. 
9), Which is gaining in application and 
Popularity, is stressed, particularly be- 
tause of its versatility and ability to 
perform rapid work on odd shapes. On 
contour machines the student learns 
types and use of file bands, filing and 


Polishing, feed attachments, and stack 
sawing. 


TRAINING 


Photograph by the Army Air Forces 

Training Command 

Fic. 5. The Do-all type of contour saw 
being used by a student to make a “C” 
clamp for holding work on tables. At the 
right are tools fabricated on this machine. 


A myriad of uses for the shaper and 
planer are taught, ranging from planing 
shoulders to internal keyways. On 
grinding machines students cover nu- 
merous operations from a variety of 
elementary types of work to the finest 
of precision grinding where they are 
held to 0.0005 in. tolerances. This 
work, ordinarily entrusted by factories 
only to their oldest and most experi- 
enced man, is made part of the course 
given to students. 

One of the aims of the course is to 
introduce the student to the versatility 
of machines and their various attach- 
ments in order that a variety of work 
can be done with limited equipment 
if necessary. 


Heat-Treating 


To round out the program of the 
course, a phase is devoted to the subject 
of heat-treatment, including annealing, 
normalizing, hardening, hydrizing, tem- 
pering, cyaniding, carburizing, and 
nitriding. The student learns the main- 
tenance of heat-treating equipment and 
how to check the results of his heat- 
treatment on metals, using the Brinnell 
and other tests. He is also shown how 
to check for tensile strength. Heat- 
treating jobs given to students to per- 
form include the annealing of ferrous 
and nonferrous metals; normalizing 
of ferrous metals; hardening of ferrous 
metals and giving nonferrous metals 
the aging treatment; and tempering 
and carburizing ferrous metals. 

With the hydrizing furnace students 
are able to control the atmosphere, thus 
making it especially suitable for high- 
speed steels where decarburization must 
be prevented. 

For use in emergencies (which covers 
a major percentage of the time in 
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combat areas) students are taught how 
to do minor heat-treating with an oxy- 
acetylene torch, chiefly on ferrous metal. 

Plans are under way for a model 
trailer equipped with standard ma- 
chinists tools and machinery so that 
students will have practice in working 
under conditions more similar to those 
in the field. 

In the training program particular 
emphasis is placed on manipulative 
skill. Accuracy and quality are 
stressed rather than speed, and toler- 
ances are held closer than would be 
necessary in actual practice so that 
accuracy will become a permanent part 
of the students’ work habits. 


WELDING CouRSE 


Since the modern airplane is con- 
structed largely of metal and welding 
is often the fastest and easiest portable 
means of joining metals, it is necessary 
to train specialists in this type of work. 
As a repair tool, modern welding equip- 
ment in the hands of a skillful operator 
is unsurpassed. This applies not only 
to the airplane itself but to the ground 
equipment as well. 


Gas Welding 


In his progress through the welding 
course, the student first learns the 
fundamentals of gas welding—how to 
set up and close down a portable welding 
outfit—and gets many hours of practice 
in making simple welds. He learns 
how to set up the work, the selection of 
proper size of filler rod and torch tip, 
and the different techniques required 
in working with the various aircraft 
metals. Each student is assigned a 
welding job and given instructions for 
accomplishing the job. When he can 
demonstrate his ability to do this par- 
ticular weld in a satisfactory manner the 
instructor assigns him to another job. 
In this manner the student progresses 
from the simple to the more complex 
welding techniques. Included also is 
practice in silver soldering, brazing, 
and cutting with the oxyacetylene torch. 


Electric Arc Welding 


Next the student learns to weld by 
the electric are process, starting with the 
fundamentals, learning how to strike 
and maintain an are, then making the 
various types of joints, according to 
schedule, all in the flat position. When 
he has acquired sufficient skill to be 
able to produce good work he is ad- 
vanced to “position welding,” where he 
learns to make the same types of joints 
as before except that they are in the 
vertical and overhead positions. A 
short time is spent in becoming ac- 
quainted with the resistance welding 
process, during which he is instructed 
in the operation of a modern spot- 
welding machine. Toward the end of 
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this phase the student is given a quali- 
fication test covering welding in the 
different positions. Specimens are cut 
from the joints that he has welded and 
are tested for tensile strength (Fig. 6) 
ductility, ete. 

The student is next assigned to the 
heat-treating phase where special em- 
phasis is placed on the effect that weld- 
ing has on the various parent metals 
with regard to their tensile strength 
and other physical properties. 

The last phase of the course is aircraft 
welding where practically all the work 
performed is on actual aircraft parts 
such as engine mounts, cowlings, ex- 
haust manifolds, and aluminum- and 
magnesium-alloy castings. The student 
makes repairs and finishes the part, 
making it ready for use. Before com- 
pleting the course, the student is given 
a qualification test that is designed to 
test his ability to perform first-class 
work. He makes welds in various posi- 
tions and each one is tested either in 
the tensile testing machine or by sawing 
through the weld and etching. 

CouRsE 


AiRCRAFT METALWORKERS 


Every time military aircraft enter 
into combat and any damages occur, 
the metal-skin or plastic coverings al- 
ways bear the brunt of the damage. 
Add to the above the damages to the 
radiators, oil temperature regulators, 
plumbing lines, cables, structural rein- 
forcing members, and general field 
maintenance work, and the tremendous 
need for aircraft metalworkers becomes 
obvious. 

First taught are the care and opera- 
tion of the special sheet metal tools 
and machines and how to select the 
proper metal, lay out metal patterns, 
and construct sheet metal articles 
needed in field maintenance. Instruc- 
tion is given in the emergency and per- 
manent repair of tubes and tanks of the 
radiators and oil temperature regula- 
tors. Such repairs are made on face 
seam leaks and on tube leaks requiring 
replacement or the plugging of tubes. 
Tubes are removed with a torch, tube 
cutter, and push rod or with a special 
soldering copper. The various types 
of aircraft cables, such as the 1 by 19 
nonflexible, the 7 by 7 flexible, and the 
7 by 19 extra flexible, are spliced. Ter- 
minals are made using the five-tuck 
navy splice, the wrapped and soldered 
terminal, and the sweat soldered ter- 
minal. 


Repairs 

Instruction is given in hand and ma- 
chine methods of bending aircraft 
tubing, flaring, attaching fittings, and 
in making the different types of tubing 
repairs. Students are shown how to 
identify and select aircraft rivets and to 
rivet by hand and with the pneumatic 
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graph by the Army Air Forces 

Training Command 
i Strength of welds is checked 
in this tensile-testing machine as part of 
the welding course. 


Fic. 6. 


and squeeze 
acquired in 


riveters. Experience is 
the use of blind rivets 
such as the Cherry rivet, the explosive 
rivet, and the Goodrich Rivnut. The 
installation of sheet metal screws, self- 
locking nuts, and Dzus fasteners is also 
practiced. 

Identification, inspection, handling, 
storage, and testing of self-sealing fuel 
cells are taught. The cells are actually 
removed, repaired, and reinstalled dur- 
ing the course. Both emergency and 
permanent repairs are made on the cells. 

Transparent plastic sheet, such as is 
used in combat aircraft, is cleaned, re- 
paired, formed, and installed. 


Sheet Metal Work 


The properties and uses of aircraft 
sheet metals, especially the aluminum 
alloys, are studied. Instruction is given 
in working these metals by bumping 
with sandbags, wooden forms, and metal 
dies; in stretching and shrinking flanges; 
and in bending on machines. Experi- 
ence is gained in making the calcula- 
tions for bends and in making the actual 
layouts on the sheet. Actual aircraft 
repairs are made, beginning with simple 
nonstressed skin repairs and progressing 
to the accomplishment of complicated 
combination repairs involving stringers, 
webs, and stressed skin, requiring heat- 
treatment and numerous forming opera- 
tions. 


PARACHUTE RIGGERS CoURSE 


The parachute rigger is responsible for 
the proper care and maintenance of the 
parachute upon which the pilot and 
crew must depend in the event of air- 
craft failure. His duties also include the 
repair and maintenance of flying cloth- 
ing, goggles, and pneumatic equipment. 
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When the student enters the cours 
his first reaction is one of shock Upon 
being confronted with sewing machines 
But he soon learns why the sewing 
machines are there. In a short time hp 
will be fabricating covers, bags, life 
preserver cushions, airplane upholstery 
and flying clothing to familiarize himsel 
with the construction of Army Aj 
Forces equipment. He will be attaching 
organization and rank insignia to flying 
clothing, repairing parachute canopies, 
and machine sewing parachute harnes 
at the links that connect the harness to 
the suspension lines leading from the 
canopy. 

Under actual combat conditions sewing 
machines are not always available for 
the parachute rigger. Hand sewing is 
being stressed as a substitute for mo 
chine sewing and as a substitute for 
grommets or eyelets for reinforcing 
openings in fabric materials. One of the 
frequent tasks of the rigger is to hand 
repair tears on flying clothing man. 
factured from sheep shearling. It may 
even be necessary for the rigger to dam 
small snags in parachute canopies or 
replace the rubber retainer bands that 
hold the suspension lines to the bottom 
of the parachute pack with retainer 
pocket loops of fabric. 


Inspection and Maintenance 


In order that the parachute may re- 
main serviceable as long as possible, reg- 
ular inspection and maintenance sched- 
ules have been established by the Army 
Air Forces. Visual routine inspections 
are required every ten days in which 
only the exterior of the pack and the 
harness are examined. A complete in- 
spection involving the opening, drying, 
and repacking is made every 30 days in 
the insular possessions of the United 
States and every 60 days for parachutes 
in domestic service. These inspections 
are made by the student rigger on the 
seat, back, attachable, and quick at 
tachable chest types, which are most 
commonly used by the Army Air Forces. 
Besides learning how to pack these 
various types of parachutes under not 
mal conditions, the student receives 
instruction in methods of emergency 
packing under tactical conditions. 

It is the responsibility of the para 
chute rigger to adjust the harness of 
each parachute assigned to flying per 
sonnel so that it fits snugly to prevent 
serious harness burns or other bodily 
injuries in case of an emergency jump. 

For jungle and polar areas specially 
equipped back pads are designed to 
replace the regular types. The student 
rigger learns to check and inspect the 
contents of these emergency kits that 
are designed to sustain life under the 
most adverse conditions. Some of this 
equipment includes the 
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One of the most significant aspects of the contributions of the aircraft in- 
dustry to our country’s war effort, has been the exchange and utilization of 
specialized abilities on a cooperative, intra-industry basis. 

At McDonnell, we have been privileged to work with the Army and Navy, 
and with a number of aircraft manufacturers on assignments involving 
specialized research. 

Detailed information concerning the results achieved by our engineers, 
is of military necessity, restricted. We can, however, mention a few among 
many projects brought to successful completion. 

Among these were: an aerodynamic research assignment on a well-known 
combat plane which has seen action in many engagements; a flutter research 
assignment on a giant plane being built by one of America’s largest aircraft 
manufacturers; the development of strong, lightweight plastic ammunition boxes; 
and the redesigning of gun turret parts to permit the use of weight-saving plastic. 

We are prepared to carry out further research assignments— with particular 
reference to flutter research, and the development and use of plastics in many 
phases of aircraft design and manufacture. We shall welcome inquiries. 
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are playing their part on fighting fronts 
the world over: Performing depend- 
ably under the grueling conditions of 
modern warfare, all Breeze products 
possess the built-in quality that reflects 
a background of many years of Breeze 
engineering and production experience. 
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water purification, matches, quinine as a 
protection from malaria, emergency 
rations, and fishing equipment. 


Flotation Equipment 


One of the important duties of the 
rigger which the student must learn is 
the inspection and maintenance of all 
types of flotation equipment, including 
the B-4 ‘‘Mae West”’ life vest, which are 
used in flights over bodies of water. 
He is taught the different types of 
rafts (Fig. 7) in order to equip them 
properly with the accessories each 
must contain so that occupants may 
survive an ordeal of days or even weeks. 
Bullet-hole plugs, pyrotechnic pistols 
and flares for signaling, emergency 
rations, drinking water, fluorescein dye 
used as seamarkers, bailing buckets, 
and paddles painted a light blue so as 
not to attract sharks are some items of 
equipment stowed in these rafts. In 
connection with the accessories for 
some of the larger type rafts, homing 
pigeons and a radio set are at times 
issued to and carried in the aircraft. 
It is his duty also to make the weight 
checks on CO» cylinders so that over or 
under expansion will not peril the 
safety of those using the raft. 

One of the most recent additions to 
the parachute riggers course has been 
the inclusion of cargo parachutes and 
an enlarged variety of aerial delivery 
units. Types that will land equipment 
ranging up to 3,000 Ibs. are studied, 
packed, and inspected. Cargoes for 
these parachutes may be anything from 
acan of milk up to light tanks and 
jeeps. 


Link TRAINER INstrucToR CouRSsE 


The airplane itself is not the only 
thing that must be maintained by the 
Amy Air Forces in order that aerial 
combat be effective. The pilot must 
also be “kept” in condition. For this 
purpose a synthetic instrument trainer 
is used. In addition, flying cadets or 
students can be taught the principles 
of flight before actually setting foot in 
in airplane. Through the use of this 
trainer, instrument flying and refresher 
courses can be taught to flying officers 
and cadets without endangering life 
and property in actual aircraft. 

The trainer is a miniature airplane on 
‘universal joint. It is fully equipped 
with controls, flight instruments, control 

radio aids simulating 
Many subjects in allied 
elds, such as instruments, navigation, 
radio, and meteorology, must be 


studied in order to understand the 
operation of the trainer. 


equipment. 


Graduates of the course are assigned 
0 
Amy air bases throughout the 
orld, where they train flying officers 
and cadets, 
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and the hand pump. 
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Photograph by the Army Air Forces Training Command 
Complete maintenance of all items on the life raft is the duty of the parachute 
specialist, shown here adjusting the CO2 cylinder. 


Left to right on the raft are the oars 


On the table are the bailing bucket, emergency field rations, drink- 


ing water, oar locks, test cord, fluorescein sea marker, patching kit and bullet hole plugs 
(in front of sea marker), flares and pyrotechnic pistol, and the case in which the entire 


raft and accessories may be packed. 


Trainer Instruction 


While the student is seated in the 
cockpit of the trainer with the hood 
closed, the instructor, seated at the 
control desk, gives him radio beam 
signals, watches the automatic re- 
cording device tell the exact results of 
the student’s operations, and occasion- 
ally freezes the entire mechanism in 
position when it is necessary to catch 
and correct a mistake “‘in the process.” 
The advantage of the recorder is that 
it keeps a permanent record of the 
trainer’s “flight”? so that the student 
as well as the instructor can study it. 

The course begins with instruction 
in maintenance of the trainer through 
routine inspections and a study of 
operating parts, including nomenclature, 
all gauges and desk controls, the telegon 
system, tube tester, recorder, the wind- 
drift mechanism, compass deflector 
circuit, and radio simulating equipment. 
Disassembly, reassembly, and lubrica- 
tion of the trainer are also practiced. 

Flying instruction: is divided into 
basic and advanced, the basic taking 
the student through straight and level 
flight, turns, common errors, climbs 
and glides while turning, practice in 
rough air, slow flight, emergency pull- 
ups, and stalls without spins. 

In their study of instruments, stu- 
dents pay special attention to the direc- 
tion gyro, turn and bank indicator, 
artificial horizon, aircraft clock, suction 
gauge, vacuum systems, air-speed tubes, 


air-speed indicator, the altimeter, its 
correction and setting, vertical speed 
indicator, and magnetic compass. 


Navigation Instruction 


Navigation calls for a study of Mer- 
eator, Lambert conformal, gnomonic, 
and polar stereographic projection sys- 
tems; dead reckoning; ground speed; 
wind triangles; drift problems; 
radius of action problems. 

Advanced flying covers check and 
procedure turns, the 90° system, stand- 
ard instrument approach, cross-country 
problems, the parallel system, and the 
Army and Lorenz systems of instru- 
ment landings. 

Radio aids to navigation is a sepa- 
rate phase in which the student learns 
antennas, bisectors, signals, mechanical 
beam bracketing, radio compass, range 
characteristics, outbound headings, 
radio telephone procedure, frequencies, 
radio-range transmitters, and marker 
beacons. 


and 


Veteorology 

A general course is given in meteor- 
ology, types of weather reports, federal 
airways system, general traffic rules, 
Pibal reports, icing conditions, and 
thunderstorms. 


ContTroL, TowreR OPERATORS CouRSE 


Control tower operation consists of 
the mastery of several fields of air- 
craft operation by one specialist in 
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FAIRBANKS 
14 HRS. 


HONOLULU 
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LONDON 
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CHUNGKING 
22 WRS. moscow 37 HRS. 
43 BERLIN 


Approximate flying time shown is based on 
a speed of 200 m.p.h. from Kansas City, Mo. 


This advertisement is one of a series 
which will appes! in national ate 
zines and newspapers this ~ She 
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Try to Find a Spot that’s more than 
60 Hours from Your Local Airport! 


No matter where you look on a 
globe today, you won't find a spot any- 
where that can’t be reached in 60 
hours’ flying time from your local 
airport! 


Perhaps you hadn't realized that 
the world had become so small. Many 
Americans didn’t . . . until it was 
almost too late. 


They thought of the earth in terms 
of vast distances and natural protec- 
tive barriers. They believed that a 
country “isolated” by two oceans 
thousands of miles wide, had little to 
fear. 


We had made the mistake of look- 
ing at maps in terms of rowboat geog- 
raphy. We learned our mistake when 
the Axis took our own invention, the 
airplane, and taught us the grim fun- 
damentals of aviation geography — first 
over Britain, then at Crete, and finally 
at Pearl Harbor. 


Now we know that to win this 
global war and build a lasting peace, 
we must revise our geographical 
thinking. We are looking at our maps 
more intelligently, and we are drawing 
new maps which show us global geog- 
raphy more clearly. These new maps 
have shadows on them, cast by wings. 
And they show us the world as it 
really is, because of the plane-a 
clustering of Air-age nations which 
must forever more be close friends or 
close enemies. 


To survive as a nation and to live in 
peace in such a world, we must com- 
pletely understand the simple and 
important truths which our new maps 
so plainly tell us. This means we must 
restudy geography. 


For only then can we fully under- 
stand why supremacy in the air is a 
“must” for America, both for winning 
the war and for securing the peace 
that will follow. 


Polor 


On a global projection of the earth, we 
see the nations in their true relationship. 
Alaska (A) is merely a way station on the 
route to Chungking (B) - and Greenland 
(C) an easy stopover on the flight to 
Moscow (D). 


7 ‘| 

Orthographic projection 
No longer cun ue think of Europe, Russia, 
or even China as remote bodies of land 
on “the other side” of the world. 


One day test year, 2 Liberator bomber 
flew to London in 400 minutes. On that 
day, the Atlantic was no longer an ocean, 
but a millpond. Even this amazing record 
was beaten several weeks ago when an- 
other Liberator hopped across the “pond” 
in 372 minutes! 


QUICK FACTS FOR 
AIR-MINDED READERS 


Planes designed and built by Consoli- 
dated Vultee cover the entire range, 
from military basic trainers and light 
observation planes to the largest long- 
range bombers and transport planes. 


The Consolidated Vultee Liberator 
bomber has the greatest speed, bomb 
capacity, and flying range of any 
American 4-engine bomber now in mass 
production. it has a range of 4000 miles 
and @ service ceiling of 35,000 feet. 


When Anthony Eden visited the U. S. 
recently, he flew over from London in 
the “Commando” - the same Liberator 
bomber in which Winston Churchill 
flew to Moscow and, later, to Casablanca 


and Turkey. 


PREF: Consolidated Vultee is eager to 
@ make whatever contribution it 
can toward a clearer understanding of 
today’s new global geography. 

e well-known cartographer. Richard 
Edes Harrison, has worked with us in 
the preparation of a 32-page booklet 
entitled “MAPS-and how to understand 
them.” This booklet is now available 
and will gladly be sent free on request. 
Simply fill out the coupon below. 


CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 
San Diego, Cal. * Vultee Field, Cal. 

Fort Worth, Texas ° New Orleans, Lo. 
Nashville, Tenn. * Wayne, Mich. * Allentown, Pa. 
Tucson, Ariz. * Elizabeth City, N. C. 
Louisville, Ky. Miami, Fla. 
Member, Aircraft War Production Council 


Consolidated Vultee Aircraft Corp, 
P. O. Box 157, New York, N. Y. 
Please send me a free copy of 


the 32-page booklet, “MAPS - and 
how to understand them.” 


Name. 


Address 


ee 


LIBERATOR 4-engine bomber — CORONADO and CATALINA, patrol bombers — P4Y anti- 
submarine bomber — LIBERATOR EXPRESS 4-engine transport — VALIANT basic trainer 
— VENGEANCE dive bomber — SENTINEL “Flying Jeep”— RELIANT navigational trainer 
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American Brakeblok Brake Lining 


Newly Improved for Plane Use 


PEED, more speed, quick take-off, 
S fast landings on sand, on carrier 
decks, on steel, on ice. Heavier loads, 
short runways... all contribute to 
the brake material problems of chang- 
ing global combat. 


A leader in the manufacture of 
frictional brake linings, American 
Brakeblok engineering research has 


developed new materials to meet the 
challenge of unusual battle conditions. 
These newly designed brake linings 
in operation have proven equal to the 
most difficult assignments. 

When you have a brake lining prob- 
lem, our test-room laboratory and 
engineering facilities are available for 
its solution. Address your inquiry to 


AMERICAN BRAKEBLOK DIVISION ° 


AUGUST, 


1943 


Official U 


STOPPER THE PUP is American Brake- 
blok’s whimsical ambassador to the 
American motoring public. In the mage 
zines every month, on displays he sells 
safe brakes and American Brakeblok 
products to readers everywhere 


DETROIT, MICHIGAN 


Brake LINING 
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order that he may be able to coordinate 
and direct traffic in and out of air bases. 
The control tower operators 
prepares men for this work. 


course 


At the outset of the course, pro- 
spective operators must learn the prin- 
ciples of weather to be used in guiding 
the landing and take-off of aircraft. 
This includes teletype transmission and 
reception, a study of visibility, gust 
velocities, obstructions to vision, dew 
point, wind-velocity equivalents, altim- 
eter-setting systems, airway fore- 
casts, and the phonetic alphabet. 


Second, the operator must be able to 
identify aireraft instantly, particularly 
asa protection against the enemy. This 
is taught at present by means of models, 
uit a new system, known as the flash 
system, is to be inaugurated. 
Pictures of airplanes will be flashed 
on a screen and the students will be 
expected to develop gradually an in- 
stantaneous response through a_ pro- 
gressive shortening of the flash period. 


soon 


A special course is given in enuncia- 
tion and voice in order to develop voice 
quality, enunciation, placement, proper 
breathing, resonance, and phraseology. 


Under radio aids to navigation the 
student learns the purpose of radio- 
range stations, cones of silence, the 
“Z” marker, and the fan marker. 


A complete phase is devoted to air 
traffic regulations, standard traffie con- 
trol procedures, band lines communica- 
tions, notices to airmen, and the air- 
ways demonstration unit. 


The study of control tower equip- 
ment and procedures entails examina- 
tion of such devices as the frequency 
meter, Friez weather indicator, station 
altimeter, lighting equipment, and use of 
logs and the flight plan. The student 
learns how to check periodically the 
settings of his receivers with the fre- 
quency meter and how to control traffic 
with a signal light (biscuit gun). 


The Link Trainer 


In radio orientation and instrument 
fying trainer, the student is taught 


: \ methods used by pilots to locate a radio 
+ , beam and follow it to the station and 
ter also the procedure of instrument let- 

downs, landings, and drift correction. 
th The Link trainer is used at this point 
American Brak i order to teach instrument flying 
assador to the 9 


lic. In the mage 
displays he sells 
Brakeblok 


rywhere 


procedure to the control tower operator 
% that he knows the pilot’s problems. 
He studies straight and level flight, 
turns, climbs, glides, emergency pull- 
ips, making turns to gyro headings, 
mechanical beam bracketing, procedure 
‘wn arounds, flying the true fadeout 
‘ystem, and the low approach system. 

Yn a mock-up of an airfield, illus- 
trated in Fig. 8, the student is given 
ie opportunity to apply what he has 
learned and is given practice in flying 
Procedure as well as in control tower 


rican 


MICHIGAN 


TRAINING 


GROUND 


Fia. 8. 


field, complete with all field buildings and the control tower. 


CREWS 


Photograph by the Army Air Forces Training Command 
Practice in actual airfield control tower work is provided by this mock landing 


The students act as air- 


craft radiomen, studying control tower signals. 


operation. He issues and receives traffic 
control instructions. On the first day of 
the phase the students observe the con- 
trol tower at Chanute Field in order to 
study their work at close range. 

Upon graduation, the students are 
assigned to various fields. They must 
pass rigid physical examinations, es- 
pecially as to eyesight, hearing, and 
temperament. The operator must have 
presence of mind and the ability to give 
answers rapidly and accurately in case 
of emergencies. Graduates are quali- 
fied to take the Civil Aeronautics Au- 
thority control tower operator’s exami- 
nation. 


TELETYPE MAINTENANCE COURSE 


The Army Air Forces have a need 
for a speedy means of communicating 
official messages and weather informa- 
tion. Weather data are of vital im- 
portance to the safe operation of all 
aircraft and are usually supplied through 
a vast complicated network of teletype 
lines that link weather stations with 
all flying fields. 

There are several advantages in the 
use of teletype as a means of communica- 
tion: It is more rapid, reliable, and 
exact than any other method of electri- 
cal transmission of messages; it can 
work at high speed over poor lines; 
there is usually no delay for encoding 
and decoding of inter- 
ception by the enemy is easily detected; 
it is unaffected by static as is radio 
communication; telephone lines can 
easily be converted into teletype lines. 


messages, as 


To set up and maintain all of the 
necessary equipment requires a large 
force of trained teletype technicians; 
such technicians are trained in the tele- 
type maintenance course. 

All training in this course points to- 
ward familiarization with the adjust- 
ment, maintenance, and repair of tele- 
type machines and accessory equip- 
ment. During the first phase of in- 
struction students become familiar with 
the standard teletype M-15_ printer 
sets and the fundamental principles 
of electricity. In their study of electric- 
ity the students learn the purpose and 
meaning of electrical symbols and 
abbreviations, the meaning and appli- 
cation of electrical potential, current 
and pressure, types of circuits, Ohm’s 
law, Kirchhoff’s law, basie magnetic, 
formulas and phenomena, capacitance 
and its application to teletype equip- 
ment. 

As the student continues in the course 
he progresses from the simple to the 
more complex mechanisms. Since gradu- 
ates of this course are charged with 
the responsibility of maintaining tele- 
type apparatus (Fig. 9), a great deal of 
their study involves the analysis of 
mechanical and electrical troubles. It 
is essential that he be thoroughly famil- 
iar with the construction and principle 
of operation of all the equipment. 
Analysis of teletype wiring diagrams 
pertaining to the M-15 set; funda- 
mental magnetic and electrical reasons 
for operation of the Western Electric 
Polarized Relays, models 215-A, 215-H, 


and 255-A; theory of operation to 
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IT FIGHTS 
UP HERE! 


35,000' 


Fr 
stud 
meal 
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alon 

HE P-47 Thunderbolt was built to do one B the: 
job and do it supremely well... to fight in mn 
the stratosphere. 


[t escorts bombers...guards them from above 


. though they fly at 35,000 feet or more. men 

The P-47 Thunderbolt has everything it needs ites 

vers to do this job...speed over 400 m.p.h.. .. heavy PE} 
fire-power ... turbo-supercharger . . . 2,000 horse 
: anal 

dent 
corr 
Reports from the fighting-fronts indicate that boa 

the Thunderbolt is doing ... superbly ... just Ir 

qmpor what its designers, Republic engineers and the dent 
ania U.S. Army Air Forces, intended it to do. and 
adv; 

clud 
safe 
mon 


power engine... pilot protection... other items 
too restricted to talk about. 


It is helping America win supremacy in the 
stratosphere... the critical battlefield of todays 
war... the sky-road of tomorrow. 


REPUBLIC 


15,000' 


SPECIALISTS IN HIGH-SPEED AIRCRAFT 


REPUBLIC P-47 THUNDERBOLT 
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TRAINING GROUND CREWS 


Photograph by the Army Air Forces Training Command 
An inspection of a small internal part of a teletype machine is shown to the 
At the left is the transmitter distributor, a device for sending automatically, by 


means of perforated tape, a message to a teletype receiver at the other end of the line. 


cover printing overlap, selecting period; 
distortion and orientation are taught 
along with the trouble shooting. Later 
the student gets instruction in the ele- 
mentary connections of the model M-15 
on neutral signal line in preparation for 
trouble analysis. 

In an introduction to accessory equip- 
ment as used on the model 19 compos- 
ite set, special emphasis is placed on the 
PEX-14 and PEX-20 keyboards in con- 
junction with the presentation and 
analysis of polar operation. The stu- 
dent gets practice in the adjustment and 
correction of troubles in the PEX key- 
board, 

In the final phase of study the stu- 
dents are instructed in the operation 
and maintenance of all elementary and 
advanced communication systems, in- 
cluding push-key cabinets, jackboxes, 
safety devices, station wiring, and 
monitor stations. 


CeLestiaAL NAVIGATION TRAINER 
CourRsEs 


The title “Celestial Navigation 
Trainer” is somewhat of a misnomer 
because the trainer is designed and 
ued for training an aerial combat 
crew in coordination between the pilot, 
navigator, bombardier, and radioman 
as Well as in celestial navigation itself. 
The stage at which the G.N.T. is most 
adaptable and useful is when each 
member of the crew has just finished 
his individual training at an Air Forces 
school and is combined with others into 
4 newly formed crew. It is essential 


that all members of the crew work to- 
gether as a single unit, and the C.N.T. 
brings the individuals together to co- 
ordinate their work. 

The Celestial Navigation Trainer is 
a synthetic device consisting of a fuse- 
lage complete with controls, instru- 
ments, and equipment for the navigator. 
This fuselage is so mounted that all air- 
craft movements may be simulated. 
Mounted under the fuselage and visible 
through a window in the floor is a screen 
on which is projected, from under- 
neath, an image of terrain from a mosaic 
photograph that has been printed upon 
a glass plate. The glass plate represents 
an area of about 50 by 100 miles and is 
constructed to exact scale. As seen 
from the fuselage the size of objects is as 
though they were viewed from a 10,000- 
ft. altitude. The image on the screen 
moves in proper relation to the heading 
of the fuselage, the air speed, and the 
wind direction and velocity. 

Above the fuselage is a “celestial 
dome” on which are placed stars in 
proper relation to each other and accord- 
ing to their declination and right ascen- 
sion (sidereal hour angle). The dome is 
movable according to passage of time 
and according to change of observer’s 
(navigator’s) position—i.e., latitude and 
longitude. 

In carrying out a given mission the 
crew is briefed and given meteorologie 
data and other information in the same 
manner as is done in an operating unit. 
Each member prepares for the mission 
by necessary preflight calculation, con- 
sultation with each other, ete.; then 


45 


the crew members take their positions 
in time for the appointed time of take- 
off. The crew flies the trainer through 
the mission, every movement being 
recorded by an inked trace on a chart. 
This inked trace is an indisputable 
record of how well the navigation, 
steering, and bombing were performed. 
Every type of mission or exercise can 
be performed—pilotage, dead reckon- 
ing, radio direction finding, and also 
every type or method of celestial navi- 
gation, including flights at extremely 
high altitudes or over the poles. 

There are three C.N.T. courses: 
the C.N.T. operators, who are taught to 
set up and operate the controls of the 
trainer during any type of problem or 
mission; the C.N.T. maintenance men, 
who are taught to adjust and maintain 
all parts of the trainer so that it will 
operate correctly; and the C.N.T. 
instructors, who are taught to employ 
the trainer for crew coordination in- 
struction. The last-named course is 
given only to specially selected graduate 
commissioned navigators holding that 
aerial rating. 


WEATHER OBSERVERS COURSE 


The weather forecasts, upon which 
the life of an A.A.F. pilot depend, are 
derived from the accurate observations 
of the weather observer, thus making it 
imperative that well-trained men be 
placed in this field for the proper main- 
tenance of aircraft. 

The weather observers course in- 
cludes the following skills: (1) making 
the observation; (2) encoding the re- 
port and transmitting it over teletype 
circuits; (3) preparing charts from col- 
lected reports; and (4) giving weather 
information to pilots. In order to 
be accepted for this course, men must 
have had a scientific background with 
work in mathematics. 


Students are required to make ob- 
servations every day during this train- 
ing period so as to acquire a well- 
rounded experience in all types of 
weather conditions. The observer at a 
regular A.A.F. station makes surface 
(lower atmosphere) observations every 
hour. These include such elements as 
type, height, and direction of clouds; 
visibility and obstructions to visibility ; 
kind and amount of precipitation; 
wind direction and velocity; tempera- 
ture, pressure, dew point, relative 
humidity, altimeter setting, ete. Up- 
per air observations, using the theodo- 
lite (surveying instrument, Fig. 10, with 
a right-angle prism) and a hydrogen 
balloon, are also made by students 
this course. No attempt is made to 
provide study of the radiosonde (a 
transmitter that sends radio reports of 
temperature, pressure and humidity 
while aloft), but the students plot and 
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THEY’RE THE NUTS FOR 
POSTWAR PLANNING 


:. true that now we can’t supply all the Elastic 
Stop Nuts Uncle Sam wants — even with thre« 
big plants running 24 hours a day. 


It’s true that Elastic Stop Nuts are flying in every 
American plane — sometimes 50,000 of them in 
a single ship. 
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It’s true they’re on tanks, guns, naval 
vessels and production equipment—more 
than all other lock nuts combined. 


This is because these nuts stay put. There’s a 
red elastic locking ring in the top which grips 
the bolt with an oil- and water-proof seal and 
eliminates all axial play and wobbling. 


When the war’s won, the millions of Elastic Stop 
Nuts we’re pouring out each day can be turned 
to the fastening problems of peace. 


They can be turned to producing better products 
and equipment that will save time and expense 
for maintenance engineers. 


Whatever your fastening problems might be, our 
engineers, experienced in the work of both war 
and peace, will be glad to help cope with them. 


Feel free to call upon them. They'll work with 
you and suggest the proper Elastic Stop Nut to 
lick the job. 


LOCKED on bolt 

by the action 
of the gripping 
red collar 


SEALED ot 
top to protect 
working threads 


HOLDS nut 
thread against 
bolt thread 
— prevents 
axial play 


in all sizes 


Lock fast to make things last 


Union, New Jersey and Lincoln, Nebraska 


from corrosion 


FITS any stand- 
ard bolt. Made 


ELASTIC STOP NUIS 


ELASTIC Stop NUT CORPORATION OF AMERICA 
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encode radiosonde observations on at- 
mospherie sounding charts. 

Meterology, the study of the “why’”’ 
and “how” behind weather itself, is 
taught in conjunction with the various 
phases of the weather observers course, 
thus enabling the student to under- 
stand the interrelationship of various 
phenomena. Graduates of the weather 
observers school are sent to A.A.F. 
weather squadrons throughout the 
world. Those who prove qualified may 
be later returned to take forecasting 
training at other schools. 

The instruments used by the weather 
observer are varied. They include, in 
addition to those already mentioned, 
the thermograph for recording temper- 
ature; the hygrograph for recording 
humidity; the psychrometer for meas- 
uring humidity at a certain time; the 
barometer for indicating pressure; the 
barograph for recording pressure; the 
rain and snow gauges and recording 
devices; the anemometers for measur- 
ing air speed; the vanes for recording 
and indicating wind direction; the 
quadruple register for recording rainfall, 
wind direction, wind speed and duration 
of sunshine (although the latter is not 
used); the double register for recording 
wind direction and speed; and the 
operation of the teletype machine on 
which the student must encode, send, 
and decode weather messages. This 
coding is done not for the purpose of 
secrecy but speed. The making of ob- 
servations on weather instruments is 
taught not only as a science but also as 
an art in the use of judgment. 

In the use of the theodolite, students 
must take elevation angle readings and 
readings of angles made with true north 
in order to obtain information concern- 
ing wind direction and velocity. By 
mathematical conputation, the path 
of the balloon is plotted on a plotting 
board giving a graphic representation 
of the journey of the balloon. Again, 
by trigonometric functions, the direc- 
tion and velocities of the winds aloft at 
standard levels are determined. This 
information is valuable to the 
pilot so that he may know at what 
levels to fly for the best operating effi- 
ciency. 

After observations are made, they 
must be encoded. So efficient is the 
teletype system that within one hour 
it is possible to get the complete weather 
information from more than 1,000 
weather stations in the United States. 
As the collected data come over teletype 
machines, the observer decodes them and 
plots them on a map. Each report con- 
tains about 20 different items concern- 
ing conditions at a particular station. 

[wenty seconds are required to send 
the weather report from a single station, 
and 20 see. are required to plot the 
information at the receiving station. 
The observer must know how to plot 


TRAINING 


Fig. 10. 


GROUND CREWS 


Photograph by the Army Air Forces Training Command 
A student prepares to follow a hydrogen-filled balloon into higher atmosphere 


levels with a theodolite in order to check wind direction and speed. 


ten different kinds of charts, some of 
them drawn up four times a day. All 
this must be taught in 10 weeks. 

The weather instrument phase of the 
course is designed on the assumption 
that every observer may have to build a 
station and will have to keep that sta- 
tion in operating condition. At the 
end of the course, time is spent simulat- 
ing station experience. 

SPECIAL 


PurrosE Moror VEHICLE 


COURSE 


Many types of motor vehicles have 
been designed to do the work required 
to service the airplane. These vehicles 
are built for a specific purpose such as 
hauling gasoline, towing airplanes, pick- 
ing up wrecked airplanes, handling air 
freight, removing airplanes wrecked 
in water, and many other similar jobs. 
For this reason they have been grouped 
together under the heading of “Special 
Purpose Motor Vehicles.” 

Specialists have to be trained to oper- 
ate and maintain these vehicles since 
each one is quite different from an 
ordinary automobile, tractor or truck. 
One of the prerequisites for entrance 
to the course is the ability to drive an 
automobile. Graduates are assigned 
to various service units as drivers and 
operators of any of the vehicles used; 
it may be a 40-ft. gasoline truck, a crash 
truck, a tractor, or any other similar 
vehicle. They must perform periodic 
inspections as well as first and second 
echelon maintenance of the vehicle they 
operate. 

The special purpose motor vehicle 


course begins with a study of the con- 
struction and operation of various types 
of engines including the Diesel engine. 
A special study is made of the electrical 
system (including the electrical units, 
wiring, and battery) and carburetion, 
cooling, and lubrication systems. 

Students then receive instruction on 
the vehicle as a whole. They must be- 
come familiar with the constructional 
features, operative principles, and in- 
spection and maintenance of the ve- 
hicle and its equipment. Such equip- 
ment as brakes (hydraulic, electric, 
and air), clutches, chassis units, steering 
units, ete., are given special considera- 
tion. 

Accessory equipment to special pur- 
pose motor vehicles, such as air com- 
pressors, portable ground heaters, port- 
able field lighting equipment, etc., are a 
vital part of this course. The student 
must learn to operate and service this 
equipment under all possible conditions 
of weather. 

Because it is not always possible to 
have the proper equipment at the place 
where it is needed, especially in combat 
areas, the students are instructed in the 
use of “pioneer equipment.” This 
equipment includes block and _ tackle, 
winches, and “A” frames and anchor- 
ages that are used to improvise means 
of moving vehicles out of traps, loading 
airplanes, righting overturned vehicles, 
and numerous other similar jobs. 

Finally, the student learns to drive 
the vehicles on single expeditions and 
in convoy. He must be familiar with 
traffic and driving rules, driving on 

(Continued on page 67) 
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Training planes “stood up’ for these Christenings 


Back of the boys with the wings 
are the training planes that 


nursed them along through some 
trying times. 

The great trainers that have 
helped build our air force don’t 
get into the headlines, but they 
have a favored spot in the 
hearts of America’s pilots. When 
the experienced flyers look back, 
they salute the PT’s and BT’s 
and AT’s for the beatings they 
were able to take. 

Yes, the trainers have to be 
tough to take the rough spots 
off our future aces. 

Aero-Quality Lumarith is just 
as proud of its use on training 


planes as on any fighting ship 
ever built. The high impact 
strength of Lumarith transpar- 
ent panels for cockpit enclosures 
has been adding stamina to 
these important planes. 
Celanese Celluloid Corpora- 
tion, The First Name in Plastics, 
180 Madison Ave., New York 


City, a division of Celanese Cor- 
poration of America Sole Pro- 
ducer of Lumarith* and Cellu- 
loid* plastics . .. Representatives: 
Cleveland, Dayton, Philadel- 
phia, Chicago, St. Louis, Detroit, 
Los Angeles, Washington, D. C., 
Leominster, Montreal, Toronto, 
Ottawa. 


*Trade Marks Reg. U. 5. Pat. Off 
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LEE H. WILLARDSON* 


Bell Aircraft Corporation 


(0 HAVE LOOKED into the Bell Air- 
Tecate Corporation factory a little 
more than two and a half years ago 
would have revealed what rightfully 
could have been called a small experi- 
mental airplane laboratory. A small 
group of aircraftsmen could have been 
seen just putting the finishing touches to 
the last of a group of 13 airplanes, a con- 
tract that had taken over two years to 


fulfill. 


Even though a vast amount of time 
and money had been spent in building 
tools, jigs, and fixtures, parts had to be 
hand-tailored for every ship. Inter- 
changeability of parts was just some- 
thing people talked about. The saying 
of “bump to suit, file to fit’? was the 
rule of the day. 

Today the picture is changed. In the 
short span of two and a half years Bell 
Aircraft Corporation has emerged from 
the cocoon of a small experimental air- 
plane laboratory into a full-fledged 
major aircraft factory. Today this 
same small group of aircraftsmen, now 
supervisors and leadmen, direct the 
activities of thousands of relatively in- 
experienced men and women, launching 
into the air each single day more air- 
planes than they had been able to build 
in two years previously. 

How was this transformation brought 
about? The answer is quite simple. 
The management of Bell Aircraft Cor- 
poration realized that with the gathering 
war clouds they would soon be called 
upon to build aircraft in numbers 
hitherto undreamed of. They realized, 
too, that, because of conditions arising 
in the field and because they had always 
built peacetime airplanes, numerous 
changes would have to be made. Of 
course, these changes would have to be 
made without slowing down production. 
To do this meant that detail parts would 
have to be made one like the other, that 
is, interchangeable. The tooling would 
have to be simple and readily change- 
able, to say nothing of having to utilize 
relatively inexperienced men and women 
for the assembly work. 

For the solution of this problem they 
turned their attention to a system de- 
vised by the shipbuilding industry years 
and years ago. They borrowed the 
technique of the age-old shipyard mold 
loft. It is true that lofting had been 
practiced in the aircraft industry prior 
to this time, but to a small degree. 
Lines work only was done, and little 


* Chief Loftsman. 


thought was given to template work 
and, particularly, coordination of 
parts. 

So sure was the management of Bell 
Aircraft that this was the answer to 
their problem that without hesitation 
they scrapped 30 per cent of their orig- 
inal design on the Bell Airacobra so 
that this system could be used effi- 
ciently. They were not wrong. Using 
100 per cent lofting on the production 
of Army P-39 Airacobras has proved to 
be a huge success. 


History OF THE Lorr 


As mentioned above, lofting was 
borrowed from the shipbuilding in- 
dustry. In the shipyards, to delineate 
the form of a vessel and to insure that 
the lines were fair required that the body 
lines be drawn at full scale and faired on 
a plane surface where a visual examina- 
tion of the lines could be made. To do 
this work on a large vessel required a 
vast amount of clear floor space. To 
avoid using valuable ground floor area, 
a floor was built over and above the 
machinery and fabrication areas. This 
was known as the “loft.’”’ The tem- 
plates that were made from the lines for 
shaping the frames and shell plating 
were called “mold templates’; hence, 
we have the name “mold loft.” 

Shipyard lofting is a craft that was 
developed to answer an urgent need 
which, besides establishing the external 
contours of the vessel, was laying out, in 
flat pattern, templates for the structural 
members and shell plating of the ship, 
all of which have curvature. Also, it 
laid out all of the holes in all of the 
parts so that the holes could be used to 
assembly the ship. 

The frames and shell plating of ships 
were made of heavy gauge steel, ranging 
from 1/, to 1!/. in. or more in thickness. 
Obviously, with steel of these gauges, 
drilling on the assembly was out of the 
question. By having the rivet holes pre- 
located accurately in all the parts, it is 
easy to see how the parts were made to 
assemble themselves. The holes in the 
bulkheads served to locate the shell 
plating and the shell plating served to 
locate the bulkheads. With accurately 
located holes, location of parts was 
positive, and mislocation of parts was 
almost impossible. This is known as 
“coordination.” Here, with the co- 
ordination of parts, is where lofting has 
proved its value in the aircraft in- 
dustry. 
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DEVELOPMENT OF AIRCRAFT LOFTING 


Until the metal-covered, streamlined 
airplane made its debut in the aircraft 
industry, lofting did not exist. All the 
layout and descriptive geometry work 
necessary was done by the engineering 
department. The external contours 
of the aircraft were made up of simple 
geometric shapes or were left to the dis- 
cretion of an esthetically minded shop 
that took extreme pride in handiwork. 
Production and interchangeability were 
not seriously considered. The men who 
did the actual assembly work had to be 
first-class craftsmen. 

In about 1927 metal-covered floats 
were designed and built for a Navy sea- 
plane. These were followed by the 
metal-covered hulls of flying boats. 
On these projects a first step toward 
lofting was made by laying down rough 
lines to full seale. Not much care was 
taken to insure that the lines were fair. 
Most of the contours were made up of 
straight lines and circles. Wooden form 
blocks or mock-ups were made for the 
more complicated shapes. 

It was, perhaps, a fortunate circum- 
stance that these first attempts were on 
floats and hulls, because they suggested 
the borrowing of the methods of the 
age-old shipyard loft. The first true 
aircraft loft with ship lofting methods 
was started in 1928 on the hull of a Navy 
patrol boat. Success of the experiment 
was vital because, in the quantity con- 
struction of all metal aireraft, parts had 
to fit together at the first attempt and 
could not be sawed and planed to fit. 


Advantages of the Loft 

It was not until the aircraft industry 
became streamline conscious and began 
the use of fillets, fairings, sleek stream- 
lined fuselages, tapered metal wings, 
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testing aircraft engines, is a highly efficient unit. . 


All manometers required are housed in cabinets with 
fluorescent lighting, providing utmost comfort and 
visibility in reading. 

Meriam manometers measure manifold pressure, air- 


flow, carburetor pressure drop, venturi pressure, air 


stack pressure, crank case pressure and other pres- 


sures, vacuums and differentials as required. 


You, too, may have a measurement or test problem 
* This view, of cabinet with front 
door open, shows how manom- 
eters and fluorescent lights are 
arranged for good lighting and THE MERIAM COMPANY 


quick accessibility. Installation is 


for a prominent aircraft engine 1991 West 112th Street ' Cleveland, Ohio 
manufacturer. x 
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and the like that the full advantages of 
the loft were realized. The loft proved 
to be an agent capable of producing com- 
plex, fair, geometric surfaces in space 
in such a manner that flat pattern tem- 
plates could be readily made for fabri- 
eation of parts and tools in the shop. 
At Bell Aircraft every surface of the 
airplane is faired in the loft, and co- 
ordinated flat pattern templates are 
made for every sheet metal part. 

The one big factor that contributes 
to the success of lofting at Bell Aircraft 
is the fact that all the basie lines and 
template work on the airplane are 
handled by a small specialized group of 
men, thus giving complete and accurate 
control over the whole airplane relative 
to shape and interchangeability of detail 
sheet metal parts. 

The organization of the loft at Bell 
Aireraft is grouped into two main di- 
visions—namely, the lines group, which 
does the actual lofting and laying down 
of lines; and the template layout group, 
which works from the lines furnished 
by the lines group and the engineering 
detail prints to produce flat pattern 
templates of parts to be formed by the 
shop. 


THE LINES 


The fairing of an airplane is done on 
an especially constructed wooden floor, 
the surface of which is covered with 
battleship linoleum. Lines are laid 
down at full seale. Curved contours are 
drawn with the aid of wooden splines 
or battens, which are weighted down 
with lead ducks or nailed to the floor 
(Fig. 1). Battens as large as the cur- 
vature will permit are used to insure 
that the lines will be as free as possible 
from unwanted dips and hollows. Bat- 
tens range from !/i. by 1/4 in. to 1 by 
2 in. and are often spliced to attain the 
desired lengths on long fuselages. Body 
plans are laid down on three-ply bireh 
boards. 

Points or dimensions are transferred 
from view to view with the aid of a 
“sheer pole.” Use of seales, with the 


Fic. 2a. 


sealed. Fia. 2b. 


Fic. 1. Using the small sketch and 
general dimensions provided by engineer- 
ing, lofting engineers draw a_ full-sized 
outline of plane. Curved lines are drawn 
with flexible strips of wood to insure 
smooth contours free from unwanted 
dips and hollows. This serves as the 
final, basic, reference drawing. It is the 
“standard” from which all future dimen- 
sions are derived. 


attending possibility of errors, is 
avoided. Sheer poles are usually made 
of spruce sticks which are !/. by !/2 in 
cross section, the length being governed 
by the work being done. Points are 
transferred from the layouts to the sheer 
pole by means of “pickup.” (Fig. 2a). 
The loftsman’s common tools differ 
somewhat from those of the draftsman 
~steel straightedges, steel scales, scribes, 
and the like being used. An engineer’s 
transit is used for laying down long 
straight lines such as the basic reference 
lines on the floor. 


Laying Down Lines 


In following through the actual proc- 
ess of laying down lines, the fuselage 


will be considered first. For this the 
loftsman must have, from engineering, 
a seale drawing on which the following 
information must be shown: 

(A)—Profile view (the outline of the 
plane of symmetry and the frame sta- 
tioning). 

(B)—Plan view (the outline of the 
fuselage through the reference line or 


the approximate horizontal center line of 
ship). 

(C)—Body plan (which gives the 
shape of the fuselage on transverse 
vertical planes—i.e., on the fuselage 
stations planes at sections that have to 
be particularly held). 

(D)—Cockpit enclosures (approxi- 
nate definition of glass planes, etc.). 

(E)—Doors, floors, and any other 
items affecting frame spacing or shapes 
to be held within certain limits. 


The Profile View 


After receiving this preliminary in- 
formation, the loftsman locates the 
station positions of all of the frames on 
the loft floor and also plots the points 
for the profile as scaled from the engi- 
neering drawing. This profile is then 
faired smoothly from point to point, 
holding those particular heights so 
dimensioned on the special sections 
shown on the drawing. In conjunction 
with these lines on the floor, a set of 
body lines or sections is also laid down 
by scaling, as closely as possible, those 
shown on the drawing. With this much 
completed, the loftsman is ready to lay 
in the remaining station contours on 
the body plan. From the profile on the 
floor all of the heights along the center- 
line of the airplane are obtained. These 
points are picked up on a sheer pole 
and transferred to the body plan, all at 
one time. 


The Plan View 


The plan view is faired in the same 
manner as was the profile view. From 
this view the half breadths of the frames 
are obtained. These points are picked 
up on a sheer pole and transferred to 
the body plan. Through these points, so 
located for each station, and following 
the general appearance and feeling of the 
previously drawn sections, the contours 
are drawn in pencil with the aid of a 
wooden spline and ducks (Fig. 2b). 
These contours are rough and have yet 
to be faired. 


Bell Aircraft methods call for transfer of points from the loft floor to the body plans on sheer poles. Dimensicns are never 
On the body plan, contours are drawn in pencil with aid of a wooden spline and ducks. 
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The Last Thousand Feet 


UR heavy bombers and the enemy’s ack-ack guns are pitted in an 


endless race for altitude. The last thousand feet make all the differ. 
ence and 


present the supreme test of pilot, plane, and equipment. 
American Bosch magnetos were designed for that last thousand feet... 
built to perform unfailingly far higher than ever before required. 

The dependable magnetos flowing from American Bosch assembly lines 
are the product of modern New England craftsmanship. American planes 

k with the help of magnetos made by our specialist craftsmen 

— men and women, 20 to 60 years of age, trained for specific jobs. 

The production success of these workmen results from American 
Bosch engineering, planning, and tooling —the same know-how that 
helps to get maximum power and service from engines. 

In research, design, and production — war or peace — /merican 
Bosch serves all branches of the internal combustion engine industty. 


AMERICAN BOSCH CORPORATION e SPRINGFIELD, MASSACHUSETTS 


AMERICAN BOSCH 


AVIATION AND AUTOMOTIVE ELECTRICAL PRODUCTS . . . FUEL INJECTION EQUIPMENT 


MODERN CRAFTSMEN IN THE NEW ENGLAND TRADITION 
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Fairing 

Fairing in some respects is a trial- 
and-error process and is accomplished 
by taking cuts through the fuselage 
sections, plotting the points on the 
floor, and examining the resulting con- 
tour. The points from the first attempt 
will not usually fall on a fair curve, but 
the loftsman decides on a mean fair 
curve that suits his eye. The revised 
points are transferred back to the body 
plan and the contours are altered ac- 
cordingly. Other trial cuts are taken 
and the process is repeated. After this 
has been done several times, the body 
plan contours may begin to show dips 
and hollows or will not be shaping to 
the loftsman’s liking, in which case 
alterations are made. And so it goes, 
back and forth, until every cut will 
give a fair curve without further altera- 
tions. 

In shipyard practice the cuts are 
usually made through vertical and hor- 
izontal planes—i.e., along buttock and 
water lines—but in aircraft work the 
loftsman does not limit himself to these. 
He uses many diagonal cuts, usually 
approximately normal to the surface 
being faired. The final result will have 
been faired by cuts, every 3 in. or so 
around the contour. 


Body Lines 


The next and final step, after having 
faired all of the frames in the fuselage 
body plan, is the location of longitu- 
dinals, floor lines, and the like. These 
items are definitely located by the de- 
signing engineer. 

When the body lines have been faired 
to the loftsman’s satisfaction and are 
given the final approval of the designing 
engineers, they are scrived or cut into 
the board with a scrive knife, and desig- 
nating numbers are stamped into the 
board for the various longitudinals and 
stations. The grooves made by the 
scrive knife are filled in with colored 
pencil, and the board is coated with 
clear lacquer to preserve the surface and 
to keep the lines clean. 


Layouts 


At this point the lines information 
on the fuselage is furnished to engineer- 
ing for their detail layouts (Fig. 3). 
This is done by placing a piece of tracing 
paper over the body plan and tracing the 
lines by directing a pencil around the 
scrived grooves. This has a decided 
advantage over furnishing ordinates, 
inasmuch as it eliminates the time that 
would be required to plot the curves and 
respline them. Possibilities of errors in 
plotting ordinates and location of 
structural members are also greatly 
lessened. 

In passing, it might be said that there 
has been a definite trend among some 
of the aircraft companies toward math- 
ematical solution of lines or contours for 
such things as fillets, fuselages, and so 
on. This can be done, but, inasmuch 
as the work on the lines comprises such a 
small percentage of the man-hours in- 
volved in lofting an airplane, the ad- 
vantages or disadvantages of these dif- 
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Fic. 3. By placing a piece of tracing 
paper over the fuselage body plan in the 
lofting department, the lines are traced 
off for making structural analysis and 
detail drawings in the engineering depart- 
ment. 


ferent processes of fairing are really im- 
material. 

When the fuselage lines are complete, 
only the body plan is preserved, since it 
contains a complete picture of the lines 
and since it carries sufficient information 
to make both the detail drawings in the 
engineering department and the flat 
pattern templates for the production of 
parts in the shop and the information 
required to erect holding fixtures with 
which to assemble the finished airplane. 


Tue WING PLAN 


The next board to be laid out in the 
process of lofting an airplane is the wing 
board. At present, the straight taper 
wing is used almost exclusively; for 
this type, the body plan alone is suf- 
ficient for most of the layout. 


The Wing Board 


On the wing board are shown (Fig. 
4): the true contour of each rib in the 
wing, the traces of the spars on each 
rib, flap and flap cutouts, aileron and 
aileron cutouts, the chord line, and the 
reference lines. The wing body plan is 
laid out so that the planes of the ribs 
are normal to the chord plane and the 
traces of the ribs on the chord plane are 
parallel to the plane of symmetry of 
the airplane. This arrangement simpli- 
fies the layout, inasmuch as the chord 
plane is seen as one line and is common 
to all of the ribs in the wing. 

In order to start the wing board the 
loftsman must first have a drawing 
showing the chord lengths at the root 
and tip airfoils, the semispan of the 
wing, the rib stationing, and the angles 


Fic. 4. On the wing body plan, rib 
contours, spar traces, and the like are 
laid out, giving a composite view of the 
whole P-39 Airacobra wing. 


of incidence, dihedral, and sweepback. 
Accompanying this drawing must be 
the airfoil coordinates for the series 
from which the wing was designed. 
These are usually given in percentages of 
the chord and are figured on intervals 
of 1.25, 2.5, 5, 10, 20 per cent, etc., 
according to the degree of curvature of 
the airfoil. 

The loftsman first lays down the 
contours of the root and tip airfoils in 
the proper relation to one another. This 
relation is determined by the angle of 
sweepback and the true distance be- 
tween the two ribs. The surface of the 
wing is then generated by connecting 
the common percentage points on the 
root and tip airfoils with straight lines. 
Intermediate ribs are laid in by dividing 
these generating lines proportionately 
to the distance between ribs. The 
points thus obtained for each rib are con- 
nected with a fair line to form the con- 
tour of the airfoil. 

The lines of the wing, like those of 
the fuselage, are first drawn in pencil. 
Spar traces, aileron and flap slots, string- 
ers, and the like are added. The path 
of the main landing gear as it enters the 
wing is plotted to determine whether 
clearances are sufficient and to provide 
basic lines for the wheel-well cutout. 
It is here that analytic and descriptive 
geometry play an important role. Loca- 
tion of the landing gear axis and inter- 
section of the strut and wheel with the 
wing structure are done mathematically. 
When all of this work is done and has 
the final approval of the engineers, the 
lines are scrived in and the surface of 
the board is prepared in the same man- 
ner as was the fuselage board. 


THE TAIL SURFACES 


Like the wing, the tail surfaces are 
usually made of ruled surfaces—i.e., 
straight tapered. The body plans for 
the vertical and horizontal stabilizers 
are established in the same manner as 
was the wing body plan. However, if 
the surfaces are not straight tapered, 
then the lines on the body plans are 
cross-faired much the same as were the 
body lines on the fuselage. 


CoMPONENT ASSEMBLIES 


As other assemblies dealing with the 
contour of the ship are developed during 
the process of the design, various other 
small layouts are made following much 
the same procedure as used for the 
fuselage. Examples of smaller boards 
are the ducts, doors, wheel cutouts, ete. 
In fact, whenever the detailer or layout 
man in engineering requires exact 
knowledge as to clearances with the 
contour or angles caused by surface fair- 
ing, the information can be obtained by 
reference to the loft lines. Many times 
during the detailing of an airplane, if 
only to make the drawing to scale, it is 
necessary to have the lines of certain 
portions of the ship. These can easily 
be obtained from the lines board by 
laying a piece of tracing paper over the 
lines in question, setting the pencil in 
the scrived groove, and directing the 
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pencil along this groove. In fact, the 
loft boards are used extensively to make 
drawings, templates, jigs, and even to 
check fabricated parts. 

The draftsman only uses the vellum 
tracing to achieve an accurate drawing 
or layout, since no dimensions relative 
to the external contour of the airplane 
are ever given on the detail or assembly 
drawings. 


THe TEMPLATE GROUP 


So far, only the work of the lines group 
in the loft has been considered. As has 
been pointed out, this group is inti- 
mately associated with engineering but 
has little to do with the shop. However, 
there is an equally important division 
of the loft where the reverse is true— 
namely, the template group. Here it is 
that engineering and loft data are, to a 
large extent, made directly available 
to the shop workman. The importance 
of this work is apparent when it is 
realized that about 90 per cent of the 
parts fabricated in the shop are made 
from templates, and in the majority of 
these cases the template serves as a 
self-sufficient set of instructions for 
fabrication and inspection of parts, 
requiring no references to blueprints, 
thus enabling relatively unskilled men 
and women to perform fabrication and 
assembly work. 

The template division has several 
branches. These are broken down into 
the fuselage, wing, empennage, and in- 
spection. These groups are made up of 
In the fuselage, 
wing, and empennage groups some men 
do considerable work with analytical 
geometry, supplying spar bevels, com- 
pound angles of attach fittings, and 
many other similar problems, while 
others do the great bulk of the template 
work from the lines board and engineer- 
ing detail prints. The work of the 
inspection group differs from usual shop 
practice in that it is carried on by a 
group of loft personnel rather than by 
members of the shop inspection depart- 
ment, the reason being that the type of 
work performed is such as to require a 
vast amount of lofting experience lack- 
ing in the regular inspection department. 

The templates are made on No. 16 
and No. 18 gauge galvannealed sheets. 
The master template is laid out first. 
This template is kept in the loft for 
reference, never being allowed to be 
used for production work. Duplicates 
are made from the master template. 
These are painted black and are used 
by the shop for production work. 


men of varying skills. 


TEMPLATE Layout 


Template layout is done with scribe, 
dividers, scales, and straight edges. 
Such work is surprisingly accurate, 
tolerances usually being held to one-half 
the width of a finely scribed line. De- 
scriptive geometry is developed to a fine 
art. Bisectors, perpendiculars, and 
the like are all laid out geometrically. 
There is a wide variety of types of tem- 
plates made. The most common of 
these is the contour template, which is 
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Fia. 5. 
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As the P-39 Airacobra fuselages come off the moving assembly lines, they are 


ready for attachment of wings. 


used to set up and check dies, fixtures, 
etc. Others include: the develop tem- 
plate, which is a flat pattern of the part 
with developed flanges, coordinating 
holes, ete.; the apply template, which 
is made to fit over a part that has been 
previously formed or extruded and is 
used to trim and/or drill it; the form 
block template, which is used to make 
the form block for the hydropress or 
crank press dies; and the router block 
template, which is used on the panto- 
graph routing machine to route out 
parts. 

The production engineering depart- 
ment issues travelers (work orders) and 
operation sheets for the templates re- 
quired for the various details. In a 
large percentage of the cases the loft 
can anticipate the shop’s requirements 
and is able to start the template upon 
receipt of the engineering prints. Never- 
theless, a close tie-in with production 
engineering is necessary at all times to 
insure that the planning and template 
work agree 

Usually templates are made in sets 
that make up a subassembly and which 
are matched one against the other, thus 
serving to prove the correctness of the 
templates and the engineering drawings 
from which the templates were made. 
The loftsmen working at full seale on 
metal, wit! niprecision tools, are 
often able to pick up such errors in the 
drawings which might go unnoticed by 
the engineering department. Engineer- 
ing has learned to depend a great deal on 
the loft for double checking their draw- 
ings. 


Parts Coordination 


One of the most outstanding and im- 
portant phases of lofting is the co- 
ordination of parts. All rivet holes are 


located in the flat pattern templates 
and are drilled or pierced into the blank 
parts. These holes are used to ae 
semble the parts in the shop. Assembly 
work can be done on the bench by coe 
ordinating holes much the same as parts 
are assembled on a child’s “‘“Mechano” 
set, thus eliminating a great many 
cumbersome assembly fixtures and also 
layout work in the shop as far as sheet 
metal parts and tools are concerned. 
These are important factors where con- 
servation of space, maximum produc- 
tion, and shop efficiency are desired. 


SHOP ASSEMBLY 


The Airacobra is broken down into 
five major subassemblies: front fuse- 
lage, rear fuselage, outer wing panels, 
center wing panel, and cabin. These in 
turn are broken down into several minor 
subassemblies, each being complete in 
itself as far as assembly is concerned. 

Fig. 5 shows the fuselage of the Aira- 
cobra coming off one of the constantly 
moving conveyor assembly lines, com- 
plete in every detail, ready for attach- 
ment of the wings, which come off an- 
other similar conveyer assembly line 
and meet the fuselage at this junction; 
the plane then flies away for delivery 
to our armed forces. 


FUSELAGE ASSEMBLY 


In its trip down the assembly line, 
the fuselage passes through several as 
sembly stations. At these stations 
armament, wiring, piping, motor, all 
fuselage, cabin, controls, and the like are 
added. It should be noted that the 
equipment, cabin, etc., are located by 
lofted holes, the only fixtures used being 
the dollies upon which the fuselage 
travels. Prior to the journey down the 
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NTROLS THE AIR 


Curtiss Helldiver 


Down they go! Straight down. Peeling off one after another; fingers 
eager to blast another symbol of hate to the bottom of the sea. With 
never a thought for themselves, these brave sons of ours pray only 
that their aim be true... that the performance of each plane part be 
faultless. Here is where the precision of the men who make our planes, 


and the men who fly them, become a combination that can't be beat! 


In Aircraft Hydraulics, Fuel Pumps, 


Air Pumps, Related Accessories... 
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Inconel Springs 
Hold Load Loss to Minimum 


At Elevated Temperatures 


At temperatures up to 650° F. and under high stress 
Inconel springs successfully resist relaxation or load 
loss. Above this point, Inconel still gives remarkable 
service, though stress must be lowered considerably 
and some relaxation tolerated. 


The following tests, made in cooperation with the 
A.S.M.E. Special Research Committee on Mechanical 
Springs, graphically show the unique properties of 
Inconel. 
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(1) Stress versus Relaxation in 7 days; Inconel at 650° F. 
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(2) Stress required to produce 2, 4 and 6 per cent relaxatio 
of Inconel Springs in 7 days. 


Relaxation 


Cent 


Per 


Temperature of Stress Relief — °F 
(3) Effect of Stress-equalizing Temperature upon the relaza- 
tion of Inconel Springs in 7 and 10 days. (Tests run at 600° F. 
and 65,000-psi stress.) 
The springs tested were 114, in. OD, 234, in. free height | 
and had 614 total coils. They were made of 0.148” 
diameter wire. 


The graphs are based on behaviour of these springs 
loaded to a constant height. It is probable that, within 
stress and temperature limits which would produce 
not more than 10% relaxation, these results are also | 
applicable to cases involving constant load. 


Inconel Springs... helical, spiral or flat, of every 
shape and size... have high endurance limit, good 
strength, unusual stiffness. Inconel is immune to rust 
and highly resistant to oxidation and corrosion. 


The bulletin “Relaxation Resistance of Nickel-Alloy > 
Springs” reports the tests shown above and gives 
similar data on the relaxation resistance of Monel, 
“Z” Nickel and “K” Monel springs. This report also | 
includes curves showing results of tests to determine 7 
the best stress-relief treatments for Monel and Inconel | 
springs, and also curves and formulae showing changes 7 
in torsional modulus at high temperatures for each of 
these spring materials. 


Copy of the bulletin and additional information om | 
request. Write The International Nickel Company, 
Inc., 67 Wall Street, New York, N. Y. 


MONEL © “K” MONEL © “S” MONEL © “R” MONEL © “KR” MONEL © INCONEL © NICKEL © “Z” NICKEL 
Sheet... Strip...Rod... Tubing...Wire...Castings 
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Fia. 6. 
is now ready to go on the assembly lines. 
process of a P-39 Airacobra. 


assembly line, the front fuselage con- 
sists of not much more than a shell made 
up of two main longitudinal beams that 
run from the junction of the aft fuselage 
to the reduction gear box at the nose of 
the, airplane. These beams are made 
up as subassemblies and then tied to- 
gether by means of lofted deck plates, 
jigged fittings, and the wing center 
section (Fig. 6). 


Beams 


The beams are, with the exception 
of location and drilling of major fittings, 
completely assembled with coordinated 
lofted parts. Fig. 7 shows the skins 
being applied while the beam is resting 
in a holding fixture. The skins, which 
are laid out from flat pattern templates, 
carry the complete rivet pattern. The 
bulkhead to which the skins are attached 
carries, say, approximately 10 per cent 
of the holes. Assembly of the skin to 
the bulkheads is accomplished by pin- 
ning the parts together with skin clamps 
through the lofted rivet holes. From 
the skin the balance of the rivet holes 
are drilled into the bulkheads. The 
absence of locating blocks for the bulk- 
heads should be noted. When the skin 
is thus attached it serves as a fixture 
or jig to locate the bulkheads. In turn, 
the bulkheads locate the skin. The 
simplicity of the holding fixture makes 
possible clear, uninterrupted work, the 
structure to be worked on being readily 
accessible at all times. 

Prior to the skinning operation, the 
bulkheads were added to the beam webs 
(Fig. 8). For this, only a rack has been 
Provided which holds the beam in an 
upright position while the bulkheads are 
attached, drilled, and riveted to the 
stiffeners on the beam web. In this 
tase, again, only a small percentage of 

t holes are located in the bulkhead, 

le complete rivet pattern being in the 
stiffeners, which again are made from a 
template. After pinning the two parts 
logether, the bulkheads are drilled from 

holes in the stiffeners. 


Fic. 7. 


DING 


With lofted deck plates, jigged fittings and wing center section, the two longitudinal beams are joined. 


The beam proper is made up from 
webs plates, longitudinal angles, and 
tee section stiffeners. For assembly of 
these parts a fixture is provided (Fig. 
9). Because of the fact that at this 
point jigged holes for motor mounts, 
landing gear fittings, and the attach- 
ment of the center wing panel are drilled, 
it is necessary to add locators for the 
longitudinal angles. However, as can 
be seen in Fig. 10, the sheet metal parts 
consisting of the web plates, doubler 
plates, and stiffeners are assembled 
drilled and riveted on the bench prior to 
being placed in the fixture. The webs, 
stiffeners, etc., are tied together with 
lofted holes. 

Each other major and minor sub- 
assembly on the Airacobra is assembled 
in much the same manner as the longi- 
tudinal beam. Much of the assembly 
work and location of parts is being 
done by coordinated holes drilled or 


Fia. 8. 


The P-39 fuselage 
With lofted rivet holes, the longitudinal beams are skinned in the assembly 


punched into the parts while still in the 
flat state prior to forming. 


FABRICATION OF DrEraIL Parts 


The Airacobra has a definite shape, 
each one is made exactly like the other, 
even to the smallest detail. Every part 
is fashioned to a predetermined shape. 
The shape of the Airacobra is con- 
trolled by myriad small sheet metal 
parts, each of which has been precisely 
formed and matched one with the other 
with coordinated rivet holes. 

To make just one of these details, such 
as a bulkhead for the longitudinal beam, 
requires a number of tools and opera- 
tions. These tools and operations must 
be correlated one with another to make 
certain that the part is correct with 
respect to shape and rivet hole pattern; 
this correlation is done with loft tem- 
plates. 


Bulkheads are assembled on the P-39 longitudinal beam web with lofted holes. 
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THE COMPLETE 


RESIN 


BONDING LINE AT WORK 


form 
hydr 
used 
form 
loft. 
pant 
outli 
shap 
piece 
ness, 
ing | 
ing | 
steel 


E modern plywood plane, such 

as the Curtiss Commando pictured 
here, resulted directly from the intro- 
duction of Teco Resin Film in 1935. 
Use of this pioneer synthetic resin ad- 
hesiye first enabled woodworkers to 
make weather-proof, fungus-proof, boil- 


proof aircraft plywood. Teco also 
supplied the key to the problem of 
producing highest quality aircraft ply- 
wood in large quantities quickly. 
Today, as for many years past, TEGo- 
bonded plywood is the accepted stand- 
ard for aeronautical plywood meeting 


from 
steel 


the rigid requirements of the U.S. Amy jooat 


and Navy Specifications. No other resin 
adhesive can match the long record of 
outstanding performance which Teco 
has demonstrated. In’ the construction 
of practically every plywood plane Teco. 
bonded plywood is widely employed. 


Photo through the courtesy of Curtiss-Wright 


Tego Resin Film 


Teco Resin Film, a phenol formaldehyde 
type resin in sheet form for hot pressing, 
has been, since its introduction in 1935, the 
standard for highest quality, completely 
waterproof, hardwood plywood. Its advan- 
tages include unquestioned durability and 
strength of bond, uniformity of spread, 
cleanliness and precision of operation, ab- 
sence of glue water, freedom from surface 
penetration, and speed of output. Today, 
Teco Resin Film can add to these advan- 
tages a length, diversity and severity of 
service unapproached by any other compar- 
able plywood adhesive. 


THE RESINOUS PRODUCTS 


The Uformites 


Urormite 430 is a concentrated solution 
of a synthetic resin of the urea formalde- 
hyde type. It has extended the advantages 
of resin adhesives to lower cost fields such as 
furniture and radio cabinet manufacturing. 

Urormirte 500 is a similar resin supplied 
as a dry powder. Both Urormite 430 and 
Urormite 500 may be used for both hot- 
setting and cold-setting work. 

Urormite CB-551, a new cold bonding, 
urea formaldehyde resin with catalyst in- 
cluded, is characterized by extreme simpli- 
city in use, and quality bonds far superior 
to older cold-setting glues. 


The Amberlites 


The AmBeERLITES are phenol formalde 
hyde type resin adhesives, supplied in pow 
der or liquid form. Each AmBer.ite is de 
signed specifically for use in hot pressing 
several types of plywood. 

AmBERLITE PR-14—This liquid resin at 
hesive is widely employed in the manufac 
ture of aeronautical and marine plyw 
and for rubber bag work. 

AMBERLITE PR-23 and PR-51—Douglt 
Fir Plywood Association approved @ 
sives for use in EXT plywood. 

AMBERLITE PR-50—Especially developed 
for impregnating, compregnating pl 
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LOFTING 


A holding fixture is provided for assembling the P-39 longitudinal angles and 


drilling for major fittings. 


Bulkheads 

Fig. 11 shows the bulkhead as it is 
formed over a steel form block on the 
hydraulic press. The steel form block 
used in this case gets its shape from a 
form block template made in the mold 
loft. Using an oxyacetylene torch on a 
pantograph cutter and following the 
outline of the form block template, the 
shape for the form block is cut from a 
piece of boiler plate of suitable thick- 
ness, material for bevels and final dress- 
ing being allowed. After surface grind- 
ing both faces of the plate, holes for 
steel pins are located by drilling directly 
from the form block template and the 
steel pins are set in. With the template 
located by means of these pins, the 


Fic. 10. 


by means of coordinated rivet holes. 
employed. 


outline is transferred to the block with 
a steel scribe. Using this outline as a 
guide, the edges of the block are finished 
to the exact bevel given on the form 
block template. This is done on a 
dise grinder. Lightening holes, the 
centers of which are located from the 
template, are recessed into the block 
with a standard fly cutter. By hand 
filing or other means, the bend radius 
as noted on the template is added to 
the edges of the block. It is interesting 
to note at this point that the bevels 
noted on the form block template are 
corrected for spring back, the amount 
varying, of course, with the gauge of ma- 
terial being formed and the number of 
degrees through which it is formed. 


P-39 beam webs, doubler plates, etc., are assembled and riveted on the bench 
No fixture is necessary because of the methods 
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Inspection of the block is, to a large 
extent, visual. By simply setting the 
template over the pins on the block, 
the outline and location of lightening 
holes are checked by visual examination. 
Bevels as marked on the template are 
checked with a protractor. 

To insure that the form block tem- 
plate is made correctly, it is matched 
with pinholes and the outline is checked 
with that of the template used to make 
the tools from which the blank part is 
made. 


Fic. 11. Complete with rivet holes, 
cutouts and lightening holes, this P-39 
bulkhead is shaped over a steel form block 
on a hydraulic press in the fabrication 
department. 


Fic. 12. Parts for the P-39 are blanked 
out on a crank press with a template die. 
The blank is then complete, ready for 
forming. 


Use of the Template Die 


To make the blank part, a template 
die is used (Fig. 12). The blank part, 
complete with lightening holes, rivet 
holes, cutouts, etc., is made in one 
operation on the crank press. The 
template die used to blank out the part 
is made from a developed template. 
The developed template, as the name 
implies, is the exact shape of the blank 
required to make the bulkhead. The 
template die is made up of a chromium- 
molybdenum alloy steel punch and die 
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DELIVERS “HOT HEAT” 


REVIEW 


-AUGUST, 1943 


on the ground...or in the Air! 


HIS new airplane heater, devel- 
| aa by Stewart-Warner in co- 
operation with aircraft engineers, is 
completely divorced from the en- 
gine. Rather than being connected 
to the manifold, it has its own line 
to the airplane’s fuel supply. The 
only other connection necessary is 
the one to the batteries. 

The motor and blower produce 
heat regardless of whether the air- 
plane is moving or not and can be 
used for warming or defrosting win- 
dows before take-off, for warming 


cabins in small planes, etc. 
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FUMES 


| HEAT TRANSFER 


OVERBOARD 


ELECTRICAL CONNECTION 


It’s light in weight. Easy to install 
—and is practical for any place 
a gasoline heater could operate. 

The new 905 series of South 
Wind Heaters is available in three 
versions. One delivers up to 10,000 
BTU/hr. and operates on 60 watts 


...on either 12 or 24 volt D.C. An- 
other delivers from 7000 to 8000 
BTU/hr. and operates on only 20 
watts ... and 12 volts D.C. A third 
version delivers 24,000 BTU/hr. as 
a ram-operated heater, without 
motor and blower. 


Also available for RAM-OPERATION! 


melee independently of engine but will not produce heat 

when plane is not moving. In the air, it will operate up to 
the maximum speed of any pursuit plane with increased heat 
output being developed in proportion to the change in speed. 
The heater, however, does not become hotter as a result. There 
are only two connections . . . electrical and fuel. The only cur- 


rent used is for starting combustion. Delivers up to 24,000 


BTU/hr. at 160 m.p.h. of ram pressure 


Wind 


HEATER DIVISION, STEWART-WARNER CORPORATION, CHICAGO, ILLINOIS 


1 |FUMES 
hw/OVERBOARD 


CABIN BULKHEAD 


West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service, 1273 Westwood Blvd., West Los Angeles, California 
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LINE AT WORK 


E modern plywood plane, such 

as the Curtiss Commando pictured 
here, resulted directly from the intro- 
duction of Teco Resin Film in 1935. 
Use of this pioneer synthetic resin ad- 
hesivye first enabled woodworkers to 
make weather-proof, fungus-proof, boil- 


proof aircraft plywood. TEco also 
supplied the key to the problem of 
producing highest quality aircraft ply- 
wood in large quantities quickly. 
Today, as for many years past, Teco- 
bonded plywood is the accepted stand- 
ard for aeronautical plywood meeting 


from the 
steel pins 


the rigid requirements of the U.S. ocated | 


and Navy Specifications. No other rest 
adhesive can match the long record! 
outstanding performance which Te 
has demonstrated. In the construetiot 
of practically every plywood plane Tato 
bonded plywood is widely employe 


Tego Resin Film 


Teco Resin Film, a phenol formaldehyde 
type resin in sheet form for hot pressing, 
has been, since its introduction in 1935, the 
standard for highest quality, completely 
waterproof, hardwood plywood. Its advan- 
tages include unquestioned durability and 
strength of bond, uniformity of spread, 
cleanliness and precision of operation, ab- 
sence of glue water, freedom from surface 
penetration, and speed of output. Today, 
Teco Resin Film can add to these advan- 
tages a length, diversity and severity of 
service unapproached by any other compar- 
able plywood adhesive. 


THE RESING#S 


The Uformites 


Urormite 430 is a concentrated solution 
of a synthetic resin of the urea formalde- 
hyde type. It has extended the advantages 
of resin adhesives to lower cost fields such as 
furniture and radio cabinet manufacturing. 

UrormirteE 500 is a similar resin supplied 
as a dry powder. Both Urormite 430 and 
Urormite 500 may be used for both hot- 
setting and cold-setting work. 

Urormite CB-551, a new cold bonding, 


Photo through the courtesy of Cartiss- Wright! 


The Amberlites 


The AmBERLITES are phenol formali 
hyde type resin adhesives, supplied ia 
der or liquid form. Each AMBERLITES! 
signed specifically for use in hot presi 
several types of plywood. ; 

AMBERLITE PR-14—This liquid resia 
hesive is widely employed in the mantl 
ture of aeronautical and marine p 
and for rubber bag work. 


urea formaldehyde resin with catalyst in- 
cluded, is characterized by extreme simpli- 
city in use, and quality bonds far superior 
to older cold-setting glues. 


AMBERLITE PR-23 and PR-51—# 
Fir Plywood Association approved 
sives for use in EXT plywood. 
AmBERLITE PR-50—Especially 
for impregnating, compregnating py 
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Fic. 9. A holding fixture is provided for assembling the P-39 longitudinal angles and 
drilling for major fittings. 


Bulkheads 

Fig. 11 shows the bulkhead as it is 
formed over a steel form block on the 
hydraulic press. The steel form block 
used in this case gets its shape from a 
form block template made in the mold 
loft. Using an oxyacetylene torch on a 
pantograph cutter and following the 
outline of the form block template, the 
shape for the form block is cut from a 
piece of boiler plate of suitable thick- 
ness, material for bevels and final dress- 
ing being allowed. After surface grind- 
ing both faces of the plate, holes for 
steel pins are located by drilling directly 
from the form block template and the 
steel pins are set in. With the template 
located by means of these pins, the 


oyed, 


outline is transferred to the block with 
a steel scribe. Using this outline as a 
guide, the edges of the block are finished 
to the exact bevel given on the form 
block template. This is done on a 
disc grinder. Lightening holes, the 
centers of which are located from the 
template, are recessed into the block 
with a standard fly cutter. By hand 
filing or other means, the bend radius 
as noted on the template is added to 
the edges of the block. It is interesting 
to note at this point that the bevels 
noted on the form block template are 
corrected for spring back, the amount 
varying, of course, with the gauge of ma- 
terial being formed and the number of 
degrees through which it is formed. 


6.10. P-39 beam webs, doubler plates, etc., are assembled and riveted on the bench 
No fixture is necessary because of the methods 


Inspection of the block is, to a large 
extent, visual. By simply setting the 
template over the pins on the block 
the outline and location of lightening 
holes are checked by \ isual examination 
Bevels as marked on the template are 
checked with a protractor. 

To insure that the form block tem- 
plate is made correctly, it is matched 
with pinholes and the outline is checked 
with that of the template used to make 
the tools from which the blank part is 
made. 


Fic. 11. Complete with rivet holes, 
cutouts and lightening holes, this P-39 
bulkhead is shaped over a steel form block 
on a hydraulic press in the fabrication 
department. 


Fie. 12. Parts for the P-39 are blanked 
out on a crank press with a template die. 
The blank is then complete, ready for 
forming. 


Use of the Template Die 


To make the blank part, a template 
die is used (Fig. 12). The blank part, 
complete with lightening holes, rivet 
holes, cutouts, etc., is made in one 
operation on the crank press. The 
template die used to blank out the part 
is made from a developed template. 
The developed template, as the name 
implies, is the exact shape of the blank 
required to make the bulkhead. The 
template die is made up of a chromium- 
molybdenum alloy steel punch and die 
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DELIVERS “HOT HEAT” 
on the ground...or in the Air! 


HIS new airplane heater, devel- 
by Stewart-Warner in co- 
operation with aircraft engineers, is 
completely divorced from the en- 
gine. Rather than being connected 
to the manifold, it has its own line 
to the airplane’s fuel supply. The 
only other connection necessary is 
the one to the batteries. 

The motor and blower produce 
heat regardless of whether the air- 
plane is moving or not and can be 
used for warming or defrosting win- 
dows before take-off, for warming 
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It’s light in weight. Easy to install 
—and is practical for any place 
a gasoline heater could operate. 

The new 905 series of South 
Wind Heaters is available in three 
versions. One delivers up to 10,000 
BTU/hr. and operates on 60 watts 


... on either 12 or 24 volt D.C. An- 
other delivers from 7000 to 8000 
BTU/hr. and operates on only 20 
watts ... and 12 volts D.C. A third 
version delivers 24,000 BTU/hr. as 
a ram-operated heater, without 
motor and blower. 


Also available for RAM-OPERATION! 


= independently of engine but will not produce heat 

when plane is not moving. In the air, it will operate up to 
the maximum speed of any pursuit plane with increased heat 
output being developed in proportion to the change in speed. 
The heater, however, does not become hotter as a result. There 
are only two connections . . . electrical and fuel. The only cur- 
fent used is for starting combustion. Delivers up to 24,000 
BTU/hr. at 160 m.p.h. of ram pressure 
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may be in the path can be discerned miles reworked 
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since the Wright brothers took off at Kitty ' to 50 
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The usefulness of the airplane has been 
greatly advanced by the electronic vacuum 4 _—. 

tube. And Eimac tubes in particular have eo tking 
\ played an important role. First in airline P In blan 
ground stations, first in instrument landing “their size 
; devices and today first in military radar. Yes, Hd pantogr 
\ Eimac tubes and Aviation are old friends. On this 1 


Out of this friendship comes a combined 
experienee of great value to future progress. 
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mounted on boiler plate. To make the 
punch, the outline of the developed tem- 
late is transferred to a chromium- 
molybdenum plate by tracing around 
the template with a steel scribe. Rivet 
centers of lightening holes, pin- 
holes, and the like are drilled directly 
the template. Following the 
gribed outline, the punch is cut out on 
4 band saw and finished on a disc 
mder. The punch is then cyanide- 
ed. The die is made by rough 
cutting a chromium-molybdenum plate 
ximately '/s2 in. under the outline 
Phe template and trimming to the 
exact outline by forcing the hardened 
punch through the die on the hydraulic 
. The edges of the die are relieved 

by hand filing. 
“The punch and die are then mounted 
on separate pieces of boiler plate by 
tack welding. Rivet holes are trans- 
ferred to the backup plate on the die by 
drilling directly through the punch. 
Punches for rivet holes are set in the 
backup plate for the die. Rubber pads 
are added for stripping the blank and 
the scrap. From a master plate holes 
for mounting on the crank press are 
added, thus assuring absolute inter- 
changeability on any of the crank 
presses used at the Bell Aircraft fac- 

tory. 

: Except for special cases the form 
: block and template die such as the ones 
7 & just described are used almost ex- 
clusively for blanking and forming sheet 
metal parts on the Airacobra. It can 
5 readily be seen that with this type of 
be tooling, layout work and use of draw- 
‘ ings have been eliminated in the tool- 
4 rooms. With the aid of templates al- 
4 most any fair mechanic can make a 
: hydropress form block or a template 
die, thus conservin 


the first-class tool- 
makers and diesinkers for the more 
complicated work in the toolroom. 
Tools of this nature are readily made 
and cheap. They can, if necessary, be 
reworked or even replaced without a 
great deal of expense or lost time, yet 
they will stand up for runs of from 20,- 
000 to 50,000 parts. The ruggedness 
of a template die is demonstrated when 
the punch is forced through the chro- 


plate to make the 


A; 


Blanking 


® In blanking parts which because of 
“Meir size or gauge cannot be made on 
me crank presses with template dies, 
® pantograph router is used (Fig. 13). 
Wn this machine parts are stack-drilled 
@0d routed out of sheets stacked one on 
Mp of the other up to 1/,in. thickness. 
pttis machine consists of two parallel 
a bles, one on which the material for 
hg is mounted and one for mount- 
g the templates. The pantograph 
Touter is unique in itself inasmuch as the 
drilling and routing are ac- 
mplished without the template ever 
euihg in contact with the work or 
wing to be moved at anytime during 

Operation of stack drilling and 
Muting. Examples of parts made on 

© pantograph router are the long 
fuselage skins as seen in Fig. 7. 


LOFTING 


Fig. 13. 


Aircraft pieces too large for the crank press are routed out on pantograph 


routers. 


As a guide for the stylus on the panto- 
graph router, a router template is used. 
Except for the fact that it carries less 
information and is mounted on !/,- or 
1/,-in. plywood base for ease in follow- 
ing with the stylus, it is an exact dupli- 
cate of the developed template. 


Drop Hammers 


To form parts such as wing fillets, 
cowling, and the like which are too large 
to handle on the hydropress, drop ham- 
mers such as the one in Fig. 14 are used. 
The drop hammer dies, which usually 
consist of a zine die and lead punch, are 
cast from a pattern that is set up with a 
series of contour templates. The parts 
that are formed in the drop hammer 
usually carry an excess of stock which 


has to be trimmed after ne This 
is done with an apply template that has 
been shaped to fit over the part. The 


apply template is made by placing a 
sheet of automobile body steel in the die 
and forming it. In conjunction with the 
engineering prints and the contour tem- 
plates, the steel thus made is trimmed to 


Fic. 14, 
parts too large for the hydraulic press. 
Apply templates are made by forming a 
piece of steel in the drop hammer die. 


Drop hammers are used for 


shape in the loft and holes are added for 
rivets, cowl fasteners, etc. (Fig. 15). 
The apply template is placed over the 
formed parts, and the parts are trimmed 
to shape on a conventional pin router, 
rivet holes and the like being drilled 
with a portable drill motor. 


Master Contour Plates 


To make certain that the developed 
template, form block templates, router 
templates, and countour templates are 
made exactly for outline, master con- 
tour templates are used. The contour 
templates are made to fit the outline 
or contours of the body plan. Reference 
lines such as centerline of airplane, hori- 
zontal reference line, beam intersections, 
longitudinals, and stringers are trans- 
ferred directly from the body plan to 
the master contour templates. Flange 
angles or bevels are also picked up from 
the body plan and noted on the tem- 
plates. The master contour templates 
are for the exclusive use of the loft, 
never being allowed in the shop. How- 
ever, for shop use in setting up plaster 
patterns, checking drop hammer dies, 
and erecting steel holding fixtures, a 
duplicate set of contour templates are 
made. 


Inspection 


Inspection of detail sheet metal parts 
is, to a large extent, visual, requiring 
only that the part be matched to the 
template by means of the pinholes 
and the outline and location of lighten- 
ing and rivet holes compared to the 
template, while flanges and flange angles 
are measured with a steel scale and pro- 
tractor. Information on the templates 
is adequate for the inspection work, 
reference to blueprints being unneces- 
sary. 

When a loftsman makes a template 
or group of templates, he takes many 
factors into consideration. He must 
make certain that the part can be made, 
as planned, with the tools provided. 
He must see that rivet holes are so 
located that they are accessible to the 
shop workman. In short, he must put 
himself in the place of the shop work- 
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Rapid Fabrication of Large Parts 


Molding has always been one of the fastest and most 

economical methods of producing plastic parts in quan- 
tities. But through a recent development of Bakelite Laboratories—Heatronic 
Molding—the technique of molding has been accelerated still further. Heatronic 
Molding employs electrostatic heating of thermosetting materials, so that heat is 
generated uniformly within the charge of molding material by high-frequency cur- 
rent. Curing time can be reduced 10 to 50 per cent, and molding pressures lowered 
by 30 to 40 per cent. Large-sized parts never before possible can now be produced 
on standard presses. For the first time, the compression molding of pieces thicker 
than *¥% inch from thermosetting materials becomes commercially practicable. And, 
now, the impact-type phenolic plastics can be molded as readily as the general- 
purpose phenolics. 


Manufacturers will immediately recognize the opportunities this process offers 
in the production of such large equipment as washing machines. The entire tub- 
and-gear housing could be completely formed as one unit, in a single operation, 
using the same sturdy and water-resistant plastic adopted for washing machine 
agitators. It would be strong and durable, yet light in weight. It would have highly 
desirable heat-insulating characteristics, and would be inert to caustic solutions. 


LOW-COST metal replacement .. 


By adapting the plastic printing plate devel- 
opment of Bakelite Laboratories to the pro- 
duction of instrument control panels, one 
manufacturer is conserving impressive quan- 
tities of precious sheet aluminum and even 
more precious man-hours. A matrix of 
BAKELITE Phenolic Material is made from 
an etched copper plate, which serves as the 
original pattern. Any number of VINYLITE 
Plastic panels can be molded in this matrix, 
complete in every detail, and ready for sub- 
sequent curving to final shape by heat treat- 
ment. The combined use of these two mate- 
rials assures faithful reproduction in one op- 
eration of not only the intaglio lettering, but 
also the hundreds of through-holes in the 
panel. It eliminates many operations neces- 
sary with metal plates, such as drilling, en- 
gtaving, slotting, forming, anodizing, and 
polishing. (Panels molded by Theo. Moss & 
Co., Inc.) 


DURABLE coatings that dry in minutes. . 


By the addition of BAKELITE Dispersion Res- 
ins to paint and varnish formulations, drying 
time can be reduced from hours to minutes. 
Such coatings, used by the Navy for more 
than 8 years as anti-corrosive aircraft primers, 
air-dry in 1 to 5 minutes without blistering or 
wrinkling, but nevertheless exhibit remark- 
able durability. Primers based on these resins 
and exposed, without top coat, for 22 years 
on steel panels, revealed no checking or rust- 
ing. They have withstood 1,080 hours in a 3 
per cent salt solution spfay test, while other 
high-quality primers failed in 90 hours. They 
have shown no blistering, pimpling, or rusting 
after 8,000 hours of continuous immersion, 
whereas other primers failed in 300 hours. 


TOUGHNESS for thin sections... 


The development of plastic bayonets for Nay 
training purposes demonstrates the high te 
sile strength and flexural strength obtainabk 
even for thin-walled parts when they m 
molded from BAKELITE Molding Board Mate 
rials. These impact-resistant plastics are sp 
plied in sheets of various sizes, or in shape 
cut to the approximate design of the finish 
parts. The blanks, as they are then called, m 
virtually preforms, which can be used in molis 
designed for general-purpose phenolics. Proé- 
ucts can be made entirely from these mate 
rials, or the molding boards and blanks ca 
be used with standard types of phenolic pla 
tics to provide reinforcement at vital points 


These are a few of the valuable guidebooks 
can obtain by writing to Department 27. “AS* 
plified Guide to Bakelite Plastics” is o 16% 
summary of the principal BAKELITE Plastics 
available. It describes each type briefly,and il 
trates typical applications. ‘Bakelite Mom 
Plastics,” a 32-page booklet, provides furthe® 
formation, and ASTM data, on moldable plot 
“Molding Technic for Bakelite and Vinylite Pee 
tics,” price $3.50 postpaid, is a 224-page mom 
on the art of molding plastics—contains con® 
hensive data that the designer, engineer, mold 
and user should have on the design and fob" 
tion of hot-set and cold-set mo!ding s 
Additional pamphlets and booklets 

other types of BAKELITE Plastics are alto 
able. 
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Remarkable DURABILITY for wood... 


Stronger and lighter than metal, yet un- 


Plastics ? 


RESISTANCE to corrosive chemicals... 


BAKELITE Polystyrene Plastics, in the form 
of flexible sheeting, are now employed as 
storage battery separators. Like all other 
forms of this amazing plastic—molding ma- 
terials, extruded rods, tubes, and filaments, 
and resins for surface coatings—the flexible 
film is unexcelled in its resistance to both 
alkalies and non-oxidizing acids. Other out- 
standing advantages of BAKELITE Polystyrene 
Plastics include: extreme lightness in weight 
with good mechanical strength characteristics, 
superior electrical insulating qualities par- 
ticularly at high frequencies, and high index 
of refraction when crystal-clear types are 


Unusual water RESISTANCE and strength. .. 


Because they are tough and flexible enough to 
withstand pressures encountered at under- 
water levels as deep as 1,000 feet, BAKELITE 
Polystyrene floats are able to release for other 
service the galvanized steel sheets formerly 
used to buoy commercial fishing nets at sea. 
The polystyrene material is extremely resist- 
ant to constant immersion in salt water, and 
also withstands the chemical solution used in 
cleaning and renovating the nets. 


the high te affected by extremes of heat or cold, oil, gaso- 
th obtainsbk line, and constant vibration, wood impreg- 
ren they an nated with BAKELITE Resins and molded into 
- Board Mate i three-dimensional forms has become a most 
istics are sy Valuable structural material in the building 
or in aircraft. Engine cowlings that resist high 
f the finish Me heat are representative of the many large 
en called, anf Shapes now molded from wood impregnated 
used in mola With BAKELITE Resin. Entire fuselages and 
enolics. Prod fe Wings can be formed. Sections as long as 84 
n these mate fe feet have been successfully produced in tor- 
1d blanks ca Pedo boat construction. 

phenolic plas 

t vital points employed. 


DLY A DAY PASSES but another new industrial de- 
velopment is made possible through plastics, or the 
usefulness of old, familiar products is increased by 
these versatile materials. Look for the reason and you'll find 
that the trend to plastics is much more than a matter of 
teplacing other materials. It’s because plastics frequently 
provide a better product, and generally one that is also 
more rapidly and economically fabricated. 

Certain BAKELITE Molding Materials, for example, can 
tive your products high mechanical strength approaching 
metals—with only a fraction of the weight of metal, and no 
need for time-consuming finishing. They can provide inher- 
ent corrosion resistance, electrical properties, heat resist- 


ture 
rics 


idebooks 

color, transparency, translucency, or opacity. And a 
s’ is o erm "W molding technique now permits large parts to be 
Te Plastic HS Molded at high speeds and in greatly increased sizes never 
briefly,ond possible before. 

akelite Moldit W. 
vides further becomes a stable and amazingly strong material 
oldable plats when bonded or impregnated with BAKELITE Resins... re- 
nd va leases steel in building construction . . . can be molded into 
a“ “a resistant and weather-resistant forms of varied shapes 
sizes. Surface finishes fortified with one type of 
jign and fobrie ELITE Resins dry within a minute or so, yet stand up in 
ding “Vice far longer than many other high quality coatings 


klets det that require hours to dry. 
ore also 


But these are only a few of the plastics developments 
now available to industry, and merely a suggestion of the 
vast opportunities they offer to designers and engineers. 
You can keep posted on plastics by keeping in touch with 
Bakelite Plastics Headquarters. Our Engineering Staff and 
Development Laboratories offer their full co-operation in 
helping you adapt a growing variety of plastics and resins 
to your essential needs. As a first step, write for the helpful 
literature shown here. Please address Department 25. 


BAKELITE CORPORATION, 30 E. 42np ST., NEW YORK 
Unit of Union Carbide and Carbon Corporation 


UCC) 


BAKELITE 


The word “Bakelite” and the fal Symbol are registered trade-marks 
identifying products co of Bakelite Corporation 


PLASTICS HEADQUARTERS 
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All of the South Bend 
Toolroom Lathes, Engine 
Lathes and Turret Lathes 
are described in Catalog 
100C. Write for a copy of 
this new, 48-page catalog. 


Bu 
War Bonds! 


Army-Navy 
Production Award 
With Two Stars 


ENGINEERING 


BACK OF 


Back of the planes and tanks and guns 
that are flowing in ever- increasing 
quantities to our fighting forces is a 
skillfully coordinated plan of men and 
machines —a combination of skill, 
ingenuity and mechanical perfection 


that is going to win. 


Accuracy is the key to the success of 


this great plan. Without the split- 
thousandth tolerances that assure per- 
fect interchangeability of parts, the 
production goals could not be attained 


—and not enough planes and tanks 


SOUTH 


SOUTH BEND, 


BEND 


INDIANA 


REVIEW 


AUGUST, 1943 


and guns would reach the war fronts 


Capable of fulfilling the demands of 


urgent war production, South Beni 
Lathes have the accuracy and speei 
for the most exacting precision oper 
ations, plus ruggedness and power for 
efficient service. 

South Bend Lathes are made with %; 
10”, 13”, 14%”, and 16” swings in both 
Quick Change Gear and Toolroom 
models. Practical attachments ate 


available for special classes of work 


LATHE WORKS 


LATHE BUILDERS FOR 36 YEARS 
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nan and try and anticipate his troubles 
gd needs and provide for them. 
The quantity of parts to be made 
dictates the number and type 
of to be used. With more parts 
io be made, more elaborate and more 
costly tooling is often practical. This, 
gf course, is not true where templates 
geconcerned. Templates are made the 
ame and in the same quantities regard- 
iss of the quantity of parts to be made. 


Subcontracting 

Por work to be done outside Bell 
Aireraft Corporation, duplicate tem- 
plates, identical to those used at Bell, are 
fumished, thus insuring that the parts 
md/or tools when received from the 
yendor will be identical to those made 
atBell. Here again, much time is saved, 
inasmuch as the vendor need not do any 

t work and need not spend time 
ing to interpret drawings, many of 
ich, because of the different systems 

wed in the various factories, are foreign 
to him. 

Having laid out at full scale prac- 
tically every part in the airplane, the 
loftsmen have proved to be invaluable 
aids to the shop where troubles are 
encountered, be it tooling, fabrication, 
or assembly of parts. Often, without 
even the use of a scale, the loftsmen 
are able to locate and remedy troubles 
in the shop and are called upon quite 
frequently . 


CONCLUSIONS 


Use of 100 per cent lofting has done 
agreat deal toward speeding up the pro- 
duction of Airacobras. 


(Continued from page 47) 


hills and over rough terrain, night driv- 
ing, and other driving problems. The 
student learns not only operation but 


maintenance and proper loading of his 
vehicle. 


New Covursss 


Recently, two new courses were in- 
stituted at Chanute Field—hydraulics 
and instrument (Link) flying trainer 
maintenance. 

_ The purpose of the hydraulics course 
8 to train selected enlisted men to per- 
om first, second, and third echelon 


LOFTING 


Fig. 15. 


Apply templates made in the drop hammer die are used in trimming and drilling 


the drop hammer parts. 


In summation it has: 

(1) Provided the shop workmen 
with accurate patterns that are easy to 
read and use. 

(2) Eliminated entirely, as far as the 
airplane itself is concerned, blueprints 
in the shop. 

(3) Eliminated, 


almost entirely, 


maintenance of aircraft hydraulic sys- 
tems. These range from the relatively 
simple systems used on smaller craft 
to the complex network of pipes, valves, 
and pumps found on the large bomber. 
Hydraulic test stands are used to check 
the operation of various units. Units 
in the system are completely dis- 
assembled, inspected, and adjusted 
when necessary. Among the airplane 
hydraulic systems studied are those on 
the P-40, AT-9, A-20, B-25, B-26, 
P-38, P-47, and B-24. 

While maintenance of instrument 
flying trainers is a part of the Link 
trainer instructor course, it is not given 
as a thorough study of maintenance 
problems; nor are instructors expected 


drill fixtures for sheet metal parts be- 
sides at least 30 per cent of the as- 
sembly fixtures needed heretofore, thus 
providing more floor space for the as- 
sembly work. 

(4) Made possible the efficient use 
of vast numbers of inexperienced men 
and women on fabrication and assembly 
work, 


to service the trainers except in emer- 
gencies. The new course will train 
selected graduates of the instructors 
course for first and second echelon main- 
tenance of the trainers. The course 
begins with a study of the electrical 
system, including rectifiers, transform- 
ers, and elementary type vacuum tubes; 
simple amplification and oscillator cir- 
cuits; and the telegon, telechron, and 
autosyn systems. 

The second phase calls for a study of 
the wind-drift recorder and _ radio 
simulating interphone amplifier; the 
third provides a detailed analysis of all 
unit assemblies; the last is a complete 
study of all maintenance and trouble 
shooting. 
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There's a real feeling of confidence when your 
heels engage the pedals of the newly-developed 
Scott Brake Pressure Units. You know you come 
to a smooth, safe stop when and where you 
want to. That's because these new hydraulic 
pressure cylinders are positive in action—abso- 
lutely fluid-tight—assuring top efficiency from 
the brake system. Designed for use on light air- 
craft using the expander tube brakes, these 
units may be adapted to other braking systems. 
Readily installed, and located with pedals in 
conventional relationship to the rudder pedal. 
Scott B-711 Brake Pressure Units are simple in 
design, durably constructed, light in weight 
(only 21 ounces). Each unit is exactingly tested 
to assure dependable, long-term performance. 
Economically priced. Write for illustrated folder. 
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DESIGNERS AND MANUFACTURERS 
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esigning Aerodynamic Surfaces by the Use 
of Algebraic and Trigonometric Functions 
to Permit Easy Manufacture 


J. J. APALATEGUI* and W. B. WHITE 


INTRODUCTION 


T 18 INTERESTING to speculate, in 
alla concerning the shapes of 
natural objects, to attempt an analytic 
definition of those shapes, and to dis- 
cern, if possible, causes creating them. 
Compared to the unlimited variation 
in shape of natural objects, the range of 
deviation of shape from a mean is gen- 
erally narrower for man-made products 
and finally reaches, when modern ma- 
chine technique and mass production 
methods have developed, a nearly ir- 
reduccable minimum. When this pre- 
cision of shape has been attained, it 
becomes possible, for the first time, to 
formulate in mathematical language 
the description of the form of a fabri- 
cated article. 


Factors Influencing Design 


The engineer in designing the shape of 
an object can find definite reasons for 
creating one particular shape, since 
those reasons are based on the effect 
of the shape of that object on the inter- 
action of that object with other ob- 
jects. The reasons behind a given de- 
sign may be aesthetic, which might con- 
ceivably be given an abstract mathe- 
matical formulation involving probabil- 
ity, or the factors influencing design 
may be entirely mechanical, in which 
case the problem of design may always 
he mathematically stated, even though 
the solution may be impossibly com- 
plicated. But whether or not the ideal 
shape of the item can be solved for, the 
shape finally chosen must be completely 
and precisely described before mass 
production can begin. 


Manner of Description 


The manner of this description may 
some lines and numbers, blue- 
print, a table of offsets, a sample part, 
a template or master pattern, or even 
the dimensions of the tool to make the 


Presented at the Airplane Design Ses- 
sion, Eleventh Annual Meeting, I.A.S., 
New York, January 25-29, 1943. 

* Project Engineer, Basic Calculations 
and Lofting Procedures. 

t Group Leader, Basic Calculations. 


Douglas Aircraft Company, Inc. 


John J. Apalategui 


Wayne B. White 


part; but the more complete and, in 
general, the more mathematical this 
description is, the more the fabrication 
process may be broken up and dis- 
tributed among different tools and 
different processes, each bit of work 
being definite and unvarying and there- 
fore independent of the definite and 
unvarying preceding bit of work per- 
formed on the same part. Once the de- 
sired end product is analytically de- 
fined, the entire scheme of fabrication 
can be detailed, each operational step 
planned, and every necessary tool built 
and ready for use. 
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An obvious comparison between a 
nonmathematical and a mathematical 
technique is that involved in the manu- 
facture, only two centuries apart, of a 
sword and apropell.r blade: the sword, 
a chainwise end result of such intargibles 
as the appearance of an ore, the shade 
of the glow of a furnace, the strength of 
an arm; the propeller, the predictable 
result of pages of data almost completely 
numerical, 


Shape Precision 


First, in the automotive industry and, 
lately, in the aircraft and shipbuilding 
industries, notable success was at- 
tained by demanding shape precision, 
with the accompanying benefits of 
interchangeability and standardization, 
and by the use of the breakdown, which 
is of course impossible without com- 
plete determinability of shape and di- 
mensional integrity. It is only the 
complete and precise definition of the 
shape of the fabricated entity that has 
realized the present tremendous divi- 
sion of effort and greatly increased pro- 
duction schedule. 


METHODS OF SURFACE DESCRIPTION 


The precise definition of the shape of 
a body—the shape of necessity meaning 
the configuration of all the external and 
internal surface of that body—can 
be made in two general manners. 
Either that surface is described by a 
manifold of points so closely spaced 
that there is no appreciable change of 
characteristics of the surface from one 
point to the adjacent, or the surface is 
defined by a knowledge of the three- 
dimensional mathematical functions 
that describe the location and behavior 
of the surface at any point. This is not 
always immediately apparent. It would 
be interesting to cite examples of each. 

Nearly all machined parts, since they 
are made on machinery that moves, of 
course, in a known manner—that is, 
whose paths of motion are known 
geometric curves—are of necessity de- 
fined by mathematical functions. They 
are combinations of the simple shapes 
that machine tools can produce: planes, 
cylinders, cones, spheres, and cylinders 
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“An honor not easily won nor lightly be- 
stowed,” we regard the Army-Navy “E” 
Award Flag, which now flies above us, as a 
symbol of solemn responsibility. Employees 
and management alike, pledge themselves to 


the utmost effort, in the increased production 
of quality aircraft finishes, in order that Ame 
ica’s output of fighters and bombers may con 
tinue to increase. In so implementing ott 
war effort, we hope to hasten the war’s end 
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‘ind surfaces of revolution whose two- 
"dimensional sections are circles, spirals, 
‘and cycloids. They are conveniently 
Mfescribed by the geometry of the blue- 
‘onnt. Exceptional machined parts 
"whose shapes are not necessarily ana- 
lytic may be produced with a Keller, a 
ydravari, or any such machine follow- 
ing 8 handmade pattern. In general, 
however, most machined surfaces are 
‘defined by mathematical functions. 
Most cast and forged parts also fall in 
this class, since they are generally de- 
“geribed geometrically by blueprint and 
‘since the only convenient shapes are 
the elementary plane, cylinder, cone, 
and torus. Even these simpli- 
fied surfaces can be usefully given ex- 
plicit metric description at least at some 
“stage of their production, in some con- 
sistent analytic frame of reference. 


Designing Machine Parts 


In the design of machined parts it is 
' easy for the engineer to develop many 
' of the details of his design while the 
‘drawing is proceeding. He will fre- 
' quently dimension one part or element 
 byrelation to an element already drawn, 
| then another element by relation to that 
one, and so on. But at one stage in 
' making the tools for the production of 
' that part, either that same step-by-step 
layout must be repeated by a template 
or patternmaker, or time must be spent 
in calculation to arrive at data referred 
toa common set of reference axes which 
will be directly useful to the tool de- 
signer or the machine operator making 
the prototype or master part. For 
' certain phases of tooling the best de- 
scription is that of analytic geometry— 
angles and distances measured from 

well-defined coordinate axes. 


Surface Description 


The second manner of surface de- 
seription—that is, by means of a mani- 
fold of closely spaced points—is fre- 
quently used for complicated shapes and 
formed sheet metal parts. The location 
of these points may be tabulated numer- 
ically or in a table of offsets, or they 
may exist only as a sample or master 
part or as a number of lofted lines de- 
fining a three-dimensional surface by 
4 number of two-dimensional cross sec- 
tions taken through it. (Technically, 
a three-dimensional pattern is a mani- 
fold of points spaced infinitely close, 
describing a surface that probably has 
no analytic definition.) The table of 
offsets and full-scale frame lines are 
fommon in shipbuilding; the solid 
pattern is common in automobile build- 
ing; the loft board and plaster pattern 
are commonly used for cowl, duct, 
fillet and other complex shapes in air- 
ttaft tooling. Analytically, they have 

common fault of usually being in- 
terminate. If tlte loft boards. or 


patterns were destroyed, new ones 
would not exactly duplicate the pre- 
vious, and to convey a description of 
a part to another location means the 
transit of an actual part or pattern. 
Many engineered structures are so 
complicated in shape that this latter 
method of description by points is the 
only one possible, but a surprising 
complexity of shape ‘can nevertheless 
be defined by function—that is, by 
mathematical equations or statements. 


Conic SECTIONS 


Probably the first mathematical ma- 
terial to be tapped for use in the design 
of the external shape of airplane struc- 
tures was the mass of work on conic 
sections which has accumulated over the 
last 2,200 years. The common geomet- 
ric and mechanical constructions giving 
either a parabola, an ellipse, or hyper- 
bola have been useful drafting-room 
practices. In considerable use has been 
the general conic construction, based on 
Pascal’s Theorem, concerning the col- 
linearity of the three points of inter- 
section of the opposite pair of sides of an 
inscribed hexagon. But the specific 
use of the synthetic and metric proper- 
ties of conic sections for the design of 
determinate shapes is relatively new. 


The Pascal Theorem 


We may first note the Pascal Theo- 
rem mentioned above since it is of prime 
importance in the study of conics. It is 
diagrammed in Fig. 1 and may be 
stated as follows: the points of inter- 
section of the three pairs of opposite 
sides of any hexagram inscribed in a 
conic lie in a straight line. (A hexa- 
gram is a closed sequence of six lines 
joining any six points in the order 
1-2-3-4-5-6-1. It is a general sort of 
hexagon, whose sides may intersect 
within the closed figure.) The most 
frequent application of the theorem is 
its use in obtaining an unknown point, 
say 6, on a conic when five points on a 
conic are known. In this case only one 
of the pairs of opposite sides of the final 
hexagram is known, but through its 
point of intersection, P, can be drawn 
an arbitrary Pascal line on which the 
other two intersection points Q and R 
must lie; thus the whole configuration 


34-6,1=R 


Diagram of the Pascal Theorem. 


is made and the unknown point 6 is 
obtained. As the Pascal line is moved, 
other points of the conic are obtained 
until it is defined by as many discrete 
points as desired. The properties of 
the configuration may be built into a 
machine that will construct a continu- 
ous conic curve obeying the conditions 
given. Another construction is avail- 
able which will give the point of inter- 
section of a conic with any given line. 


Determining a Conic Curve 

It is seen that five arbitrary points 
have been used to define a conic curve. 
This is a special example of the five 
variable conditions necessary to deter- 
mine the five variable coefficients of 
the general second-degree equation 


Ay? + Bry + Caz? + Dy + Ex = 0 
which may be rewritten in the form 
y = cr +d + (ax? + br + 


Some of these five points may coalesce 
so that, where two have merged, two 
conditions—a point and a slope—are 
determined at the double point; or 
three points may approach, in which 
case three conditions—point, slope, and 
radius of curvature—are determined 
at the triple point. Any of the five 
following sets of five conditions then 
determine a unique conic curve: (1) 
five points, (2) three points and a 
point-slope, (3) two points and a point- 
slope-curvature, (4) one point and two 
point-slopes, and (5) a point-slope and a 
point-slope-curvature. 

The hexagram configuration and the 
Pascal line for the fourth case are shown 
in Fig. 2. It is evident how the con- 
vergence of the points has simplified 
the geometry of the construction. In 
short, given any set of geometric con- 
ditions of a complexity ample to deter- 
mine a conic section or special conic 
section (parabola or circle), that conic 
may be easily constructed; also con- 
structible are the points of intersection 
or tangency with other conics or with 
straight lines. 


Analytic Treatments 


At the same time, the analytic treat- 
ment of conics has been developed so 
that any problem may be answered by 


Fig. 2. Pascal line for one point and two 


point-slopes. 
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construction or equation in approxi- 
mately the same length of time. Fig. 
3 shows typical tabulations for writing 
a simple conic equation. 

It has been found that a combination 
of both graphic and analytic treatment 
of curves is advantageous. The graphic 
methods are more useful for preliminary 
design, reduced scale layout, and the 
actual lofting of portions of curves not 
excessive in size—such as fillets, wing- 
tip cross sections, and body-plan sec- 
tions of fuselage and nacelle shapes on 
small aircraft. When the curves be- 
come too large for ordinary layout 
methods, it is more satisfactory to write 
the curve equations and lay down the 
shape from calculated offsets. Lines 
that are used as longitudinal control 
lines and which do not appear on any 
template—such as fuselage top and 
bottom profile, maximum half breadth 
and side control lines—should be deter- 
mined entirely by calculation rather 


(3,6) 


Y¥-M,X-h, 
g=y-m,x-h, 
¥=X-M,Y 
$= Y-MX 
mM= -2 
Mr! 
™,4*.5 
| 
AY*+BYX+CX’s DY+ EX=O 
A= K-™=1.5 
B= 
C=Km,m,-m,=4 
D=h,M,-hK=6 
E=h, MK-h=-12 
Y*- 4YX+4X36Y-12X=0 
OR 


Fic. 3. Typical tabulation for writing a 


simple conic equation. 


than layout. Figs. 4, 5, and 6 illustrate 
a simple shape development by the use 
of mathematical control lines and, for 
comparison, the older methods of but- 
tock and water-line fairing and a typical 
key system fairing method. (A key 
system is a method of projective distor- 
tion.) When the entire external surface 
is developed mathematically, it is un- 
necessary to make, on board or tem- 
plate, any layout larger than the largest 
piece of frame or sheet of skin which will 
be used in the fabricated assembly. 


Power CurRVES 


We have seen that a conic curve may 
be defined by a point and two point- 
slopes; that is, it may start from a 
given point with a given initial slope, 
pass through a control point, and end 
at a third point with a given slope. It is 
therefore possible to piece together two 
or more sections of conic arc, each 
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piece matching its slope with the next 
at the junction point. A refinement of 
this matching process would be to piece 
together curves by equating both 
slope and radius of curvature at the 
common point, obtaining a composite 
curve whose radius of curvature has no 
abrupt change. This matter of curva- 
ture continuity is not merely an un- 
necessary nicety but is something which 
can be detected physically as an addi- 
tional improvement over slope con- 
tinuity. For example, a configuration 
of a straight-line tangent to a circular 
are is continuous as to slope but not con- 
tinuous with respect to curvature, and a 
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Contour development of fuselage nose—algebraic and trigonometric system, 


batten cannot be made to assume sucha 
shape. This same line-circle shape is 
frequently designed into structunl 
parts—hat sections, for example—but 
when the finished product is closely 
examined, the elastic material is found 
to have only approximated the designed 
shape with a physically smoother curve 
Similarly, longerons restrained at frame 


points assume a natural deflection curve 


probably differing from the designed 


external shape of the structure. Dis 
continuity of curvature is also easily 


visible in optical reflections and shadow 


lines. A discussion of the importance oi 


curvature continuity may be found i 


Contour development of fuselage nose—buttock and water-line syste™. 
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The Crackle that Grew to a Roar! 


Remember the crackling of the 
aluminum foil that was used to pack- 
age and protect so many products in daily 
use? You don’t hear it any more, do you? It’s 
gone... until the boys come marching home. 


Long before Pearl Harbor, Reynolds—the world’s larg- 
est aluminum foil producer—foresaw a shortage of alu- 
minum in this country. So we put all of our foil plants on 
awar basis . . . all of our precision experience in rolling 
light metal into the war effort. We staked all our re- 
sources on Bauxite mines and tremendous new plants 
toconvert the ore into finished aluminum. 


When war came, America had a great new source of 
aluminum ready and rolling. 


Today, with hundreds of millions of pounds of finished 
metal already produced, Reynolds Aluminum flies into 
battle in virtually every American plane. 


Yes, the crackle of Reynolds Aluminum foil has become 
a roar heard ‘round the world. 


REYNOLDS METALS COMPANY © General Offices, Richmond, Va. + Parts Division, Louisville, Ky. * 37 PLANTS IN 13 STATES 
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This Time Delay Valve fits into the hydrau- 
lic system of an American made dive bomber 
and controls the flow of hydraulic fluid to the 


BRAKE 


the article “ 


wing flaps. These flaps brake the speed of the lining” by } 

plane in descent. The time delay valve is then The type 

a brake control. used for cur 

The distinguishing feature about this hy- caveare 

complicatec 

draulic unit is of course the time delaying dase fan 

element. Ordinary hydraulic actuators must be quently us 
precision made, certainly, but this unit with matched at 
measured control of the hydraulic fluid must uous curve 

q be precision plus. In fact, it is an intricate job bility can | 
| of machining right down to the closest toler- classed ma 
| ances being worked in American plants, today. S power oe 
| VARD makes these valves. VARD will F(z) = ay - 
always be making the finest in Aircraft parts. A polync 
a curve co 
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In times of Peace—Prepare for War. In time of War 
Prepare for Peace' All Americans must realize that 
war industries with depleted reserves, sinking funds 
and profits, can never rally to meet the Crash of Can 
celled Contracts. We must have reserves to meet the 
storm—and Win the Peace. 
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the article “On the Geometry of Stream- 
lining” by Max M. Munk." 

The type of function which may be 
used for curves to be fitted together with 
curvature continuity is necessarily more 
complicated than the simple second- 
degree functions (conics) that are fre- 
quently used when only slopes are 
matched at the common point of contig- 
uous curve pieces. One evident possi- 
bility can be found in beam equations, 
classed mathematically as polynomials 
or power series: 


P(t) = ay + aye + + +... .a,2" 


A polynomial is then the equation of 
a curve complex enough to fit a com- 
plex set of conditions. An equation may 
be set up, for example, for an elevator 
nose shape, holding a given radius of 
curvature at the leading edge, having 
‘certain fullness and becoming tangent 
0 a straight trailing edge line with in- 
finite radius of curvature. The five 
illowable conditions that determine a 
tonic become, for a power series, n 
wnditions, where n is theoretically un- 
limited. 


The fact that a function is of high de- 
me expands the range of utility of a 
function but at the same time, un- 
fortunately, creates two general diffi- 
culties, One, of course, is the more 
‘mplicated numerical work necessary 
m calculations. The other is that the 

ctions have more freedom to mis- 

ve; that is, a curve may hold each 
contro] point, slope, and curvature im- 
posed on it but may do curious things 
: ween those points. For this reason 
power curve should be only of a de- 
fee high tgs fulfill the conditions 
onit. This still does not always 

“sure the good behavior of the cna 


Contour development of fuselage nose—key system. 


Equations of this type should always 
be examined for peculiarities in the 
interval used. 

A safer method of obtaining such 
functions is to use only equations that 
have previously been studied and found 
to be well behaved in definite regions 
and over certain ranges of the defining 
conditions. The number of such tailor- 
made curves is practically unlimited. 
A number of them have been produced 
and studied, each having certain quali- 
ties of slope and curvature. A normal 
or unit equation of this sort can then 
be graphed and distorted mathemati- 
cally or graphically to fit into the posi- 
tion it must occupy. A typical ex- 
ample of a unit power curve is shown 
in Fig. 7. The equations for the curve 
show a surprising but not unusual sim- 
plicity. There appears one parameter 
a—directly related to the radius of 
curvature at one end, of which every- 
thing else is a linear function—co- 
efficients, offsets and slopes at given 
intervals, even the area. This unit 
curve then may be stretched to the 
desired size, pushed into an oblique 
reference system, and fitted to another 
power curve, at the same time main- 
taining all of its inherent character- 
istics. If the resulting shape is not quite 
satisfactory, other basic curves may be 
chosen. The only difficulties lie in 
making the choice, and experience con- 
tinually decreases those. 


APPLICATIONS 


It is evident that the mathematical 
material available for use in surface 
development is unlimited. Equations 
may be found to satisfy any given 
set of conditions. Curves may be dis- 


AERODYNAMIC SURFACES 


torted graphically and mathematically 
by means of any of the limitless number 
of transformations available. Projec- 
tive transformations are used frequently. 
All types of linear transformation find 
application; on occasion, even quad- 
ratic transformations may be useful. 
Least square methods have been ap- 
plied. Trigonometric functions are 
sometimes convenient. 

A mathematical surface need not 
even be described as a function but can 
be a manifold of points; then the entire 
calculus of differences is available for 
use. Skin layouts, hull plate flat pat- 
terns, geodesics, areas, and volumes 
in such a system are only a matter of 
tabulation. 

The mathematical approach is one 
that may be adopted gradually. A 
first attempt may go only as far as 
mathematical control lines or key lines, 
with the rest of the shape development 
following standard lofting methods; 
or a mathematical treatment may be 
introduced in a region where a knowl- 
edge of the final shape is desired at an 
early stage in design—for example, so 
that extrusions or spar caps may be 
ordered before lofting begins. Perhaps 
a determinate contour is chosen so that 
pressure distribution calculations may 
be made and relative aerodynamic 
characteristics predicted. 

But the true worth of mathematical 
shapes becomes evident only when the 
entire structure is mathematical. Then, 
for the first time, the configuration is 
really a known quantity and, being 
known, can be worked with just as 
easily as if the prototype assembly 
were completed. 
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EXCEEDS LEAK TEST RE- 
QUIREMENTS — Pressure 
of 210 Ibs. per squore 
inch applied inside hose 
without leakage 


EXCEEDS WRENCH 
TORQUE REQUIREMENTS 
—Tested ot 118 Ibs 
without failure to any 
parts. 


EXCEEDS STRENGTH RE- 
QUIREMENTS—lLoad of 
2970 Ibs. imposed on 
clamp without failure 


Republic P-47 Thunderbolts Equipped 
With Wittek Aviation Hose Clamps 


For Dependable Hose Connections 


On the offensive—with new weapons for allied victory 
—P-47 Thunderbolts! These fast firing heavily armored 
high altitude fighters are equipped with Wittek Aviation 
Hose Clamps. Today, as in the past, Wittek Aviation 
Hose Clamps, known as the standard of the industry, 
are being used by the nation’s leading military aircraft 
and engine builders. Wittek Manufacturing Co., 4305-15 
West 24th Place, Chicago. 
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All tests conducted as outlined in Army Specification 
25529, April 16, 1942, and made with Wittek 
Type FBCA Hose Clamp and 1-inch ID hose. 
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High Output Generating Systems. 

W. F. Fell. Increasing demands for 
dectric power in aircraft have brought 
problems for the builders of generators. 
Limitations of size and weight for the 
main engine-driven generators neces- 
sitated higher generator speeds with 
reference to the crankshaft speeds in 
order to get greater capacity but in 
large long-range airplanes, fuel econ- 
omy dictates the operation of engines 
at slower revolutions per minute, ag- 
gavating the problems of electric 
power supply. Auxiliary electric 
plants were developed to take care of 
the need for an independent power 
source in case One or more of the main 
engines should not be 
ing. 
Generators of sufficient capacity to 
meet these conditions are described, 
with details of the innovations that 
have been incorporated in the design. 
Information is given on the carbon pile 
voltage regulator that was evolved, 
as well as the equipment required for 
the installation and operation of the 
system. Suggestions for the improve- 
ment of engine-driven accessories are 
made. It is stated that future genera- 
tor designs of increased capacity will 
be based on the use of a power take-off 
with an accessory gear box driven from 
the main aircraft engine. Aviation, 
June, 1943, pages 167, 169, 170, 330, 
331, 6 illus. 

Aircraft Accessory System. Lt. 
Col. T. B. Holliday. This article deals 
with aircraft equipment not essential 
to fight but added to make the air- 
plane easier to handle and safer to 
operate. Methods of obtaining power 
to drive the accessories are discussed 
aidcompared. It is stated that direct 
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function- 


mechanical take-off from the engine is 
simple and efficient but has restricted 
use because of space limitations in the 
rear of the engine where the unit must 
be located. The hydraulic system 
has a lighter fixed weight than elec- 
trical units but possesses certain dis- 
advantages, such as high loss in effi- 
ciency in cold weather. Pneumatic 
systems are held to be not satisfactory 
because of a definite control lag. The 
chief disadvantage of the electrical 
system is that of excessive weight, but 
it is stated that this is being rapidly 
overcome. 

In the matter of transmission the 
electrical system is far more efficient 
than the hydraulic system, and this 
advantage becomes even more ap- 
parent as the length of the transmis- 
sion lines increases. 

Voltage and its hydraulic counter- 
part—pressure—must also con- 
sidered. A standard of 24 volts is now 
being used, a figure that can be in- 
creased almost without limit, whereas 
hydraulic pressures already seem to be 
approaching their upper _ limits. 
S.A.E. Journal, July, 1948, pages 
234-240, 247 (Transactions), 18 
illus. 

Unlimited Revolutions for Gun Tur- 
rets. The power transmission unit 
that makes possible the continuous 
revolving motion of American aircraft 
gun turrets is analyzed. It has two 
major parts: a stator permanently 
attached to the main body of the plane 
and a rotor permanently attached to 
the turret. The electrical circaits are 
described, and information on the 
materials and processes used in making 
various parts of the unit from plastics 
is given. Modern Plastics, June, 
1943, pages 85-87, 5 illus. 
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Aerodynamics 


Aerodynamic Considerations of Ro- 
tors in Hovering and Vertical Climb 
Conditions. Charles H. Kaman. This 
article deals with the application of 
the results of S. Goldstein to analyses 
of direct lift rotors in the particular 
conditions of “hovering flight’? and 
“vertical climb.”’ It is felt that Gold- 
stein’s vortex theory will offer definite 
improvements in particular types of 
rotor calculations and will, as a part 
thereof, show more clearly the relative 
effects of different number of blades 
and point the way to optimum aero- 
dynamic design criteria. The theory 
has been discussed briefly and the 
principal equations applied. 

A working system based on the 
theory has been set up enabling rapid 
elemental analyses of rotors in the 
named conditions. As a_ practical 
illustration a study has been prepared 
showing the optimum distribution of 
the parameter (b/D)C, for 2-, 3-, 4-, 
and 6-bladed rotors operating at or 
near hovering flight. The results 
show that the tapered and twisted 
blade is desirable and that the load 
distribution shifts slightly toward the 
tip with an increasing number of 
blades. 

A simplified system in the form of a 
representative station method has 
been included for those types of analy- 
ses where comparative performance of 
the principal variables is to be studied. 
The method is flexible and easily adap- 
table to a solution of any of the major 
variables such as diameter, hp., r.p.m., 
blade characteristics, ete. 

It is urged that research programs 
be initiated for the purposes of verify- 
ing the theory and permitting em- 
pirical extensions into those analyses 
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alternating curren 


Back when electric power was mostly direct current, 
towns like Plainville still burned kerosene lamps. The 
distribution range of direct current was too limited. 

Alternating current changed that . .. Westinghouse 
pioneered the change-over which expanded the eco- 
nomic range of power lines to 300 miles and over . 
brought light and energy to every crossroad and hamlet. 

Now, history is being repeated in the growth of 
America’s bomb power. As planes increase in size, range 
and ceiling, more and more electric power is needed. 
This involves a severe weight penalty with low-voltage 
direct-current systems. 

As the answer to electric power requirements on these 
super-bombers, Westinghouse is helping to develop a 
high-frequency alternating-current system. This sys- 
tem contributes to weight savings in generator and 
motor designs—effects further savings in distribution 
copper weight. With this increased power, bombers 
can hit harder, fly higher and farther. 


* * * 


By means of an A-C Calculating Board, Westing- 
house engineers are analyzing the a-c requirements of 
modern bombers. Actual equipment has been developed 
to the point where a standard line of a-c equipment for 
aircraft will soon be available. So, if you need help on 
electrical equipment for aircraft, consult Westinghouse 
—hbuilders of the first successful, 3-phase, 400 cycle 
equipment for aircraft. Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., Dept. 7-N. 3.03190 
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The vast increase in Dow magnesium produc 


tion since 1939 is vitally important to our drive 
for Victory. Magnesium is an essential mate 
rial for aircraft construction. As it weighs « 
full third less than any comparable ligi! 
metal, its use increases speed and low 
capacity. When conditions permit the appl 
cation of weight-saving magnesium to peace 
time purposes, units of transportation, 
machinery, portable tools, appliances for the 
home—practically everything that moves-wil 
greatly benefit from the huge production tht 
will then be available to all industries. 
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that at present involve prohibitive 
computations. Journal of the Aero- 
nautical Sciences, July, 1948, pages 
901-208, 16 illus. 

Regions of Infinite Acceleration and 
Flow Realms in a Compressible Fluid. 
Max G. Scherberg. W hen a body 
moves ina compressible fluid at speeds 
comparable to the speed of sound in 
the fluid, then there will exist, in 
general, regions of fluid near the body 
in which the speed relative to the body 
issupersonic. Experience in the wind 
tunnel and in flight has shown that 
such flows are usually accompanied 
by shock waves, as a result of which 
there is, among other things, a large 
increase of drag coefficient. Since 
shock waves are being associated with 
the presence of flow conditions, which 
call for regions of infinite acceleration, 
it becomes important to determine the 
circumstances under which such re- 
gions are present and to seek methods 
of avoiding these conditions. Journal 
of the Aeronautical Sciences, July, 
1943, pages 223-226, 5 illus. 

Streamlining Dynamic Stability 
Computations. Part Il. Max M. 
Munk. The second of a series of four 
articles on the computation of dynamic 
stability indicates that the central 
mathematical operation is the solution 
of a biquadratic equation with one 
unknown quantity. The problem is 
stated and the equation is set up. 
The cubic resolvent and its reduction 
are explained, and the solutions of the 
reduced resolvent are presented for 
three real roots and one real root. A 
graphic solution of the reduced cubic 
resolvent is said to have advantages 
in the simplification of some of the 
calculations. A discussion of the im- 
provement of the root and the deter- 
mination of the imaginary portion of 
the root concludes the current part of 
the series. Aero Digest, June, 1943, 
pages 183, 185, 327, 1 illus. 


Air Cargo 


Packaging and Handling of Air 
Cargo. C. G. Peterson. The experi- 
ence of the Railway Express Agency 
in handling air cargo is summarized 
and comments are made on the classes 
of commodities and merchandise 
moved by air. The relation of air 
targo costs to volume of tonnage car- 
ned is discussed, and the importance of 
keeping loading and unloading time 
down to a minimum is emphasized. 
It is stated that the rate of increase in 
alr express is keeping pace with the 
tate of increase in passenger-miles. 
Special commodity rates, canceled for 
the duration, have helped develop ton- 
hage. Machinery, tools, and parts are 
tited as the top group and represent 
about one-third of the total air ex- 
Press in one particular month. Off- 
alt-line business will result in the in- 
treased use of pickup equipment. 

Great future possibilities are seen in 
the utilization of the more than 
300,000,000 ton-miles of unused capa- 
tity of passenger plane routes, which 
gure is more than 60 times the volume 
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The views and opinions 
expressed in this section 
are exclusively those of the 
writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


of air express and freight flown in 
1941. Spreading direct flying costs 
over the combined passenger and 
freight plane capacity in aircraft de- 
signed for the task is fundamental in 
lowering ton-mile costs for the postwar 
period. Handling costs are discussed, 
and how the use of magnesium roller 
conveyers is saving loading time in 200 
of the company’s terminals is de- 
scribed. The use of portable eleva- 
tors, trucks with elevated bodies, and 
inclined conveyers of the continuous 
flow type as means of saving loading 
time is also included. S.A.EZ. Journal, 
June, 1943, pages 210-219 (Transac- 
tions). 

Will My Product Be Suitable for 
Shipment by Plane? George F. 
Bauer. It is emphasized that when 
approaching the subject of air trans- 
port the business man should remem- 
ber that time is money. He should 
analyze the different steps in typical 
transactions of his trade from the 
angle of what effect a possible saving 
of four-fifths of normal time may have 
on each of them if air cargo is used in 
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world commerce on an extensive scale 
after the war. The writer states that 
it. is only through a study of all the 
ramifications of a trade that the time- 
saving benefits can be translated into 
dollars and cents and the real scope of 
air cargo determined for a particular 
business. Air Transportation, June, 
1943, pages 38, 39, 41, 1 illus. 


Air Power 


Air Power Now Assumes Dominant 
War Role. Leslie V. Spencer. An 
analysis of the role played by air power 
in recent war events. Indicating the 
air superiority that is being achieved 
by the Allies’ mounting aircraft pro- 
duction, the writer claims that air 
action on the European and African 
fronts is proving the efficacy of aerial 
attack for softening an objective to the 
point where ground troops can cap- 
ture it with a minimum loss of life and 
equipment. He discusses various tech- 
niques of air fighting which have been 
evolved. These include: the leveling 
of industrial or strategie communities 
by great numbers of bombers, as 
demonstrated over Germany; the 
employment of successive waves of 
bombers to open a corridor through 
which troops and ground equipment 
can proceed, as used in the Tunisian 
campaign; and constant, scientific 
bombardment of a military objective 
to obtain its capitulation, as was ac- 
complished in the case of Pantelleria. 
The extension of such techniques to 
the Pacific is noted, and figures are 
quoted on the ratio of loss suffered by 
the Axis and the Allies on both fronts. 
Aero Digest, June, 1948, pages 111- 
115, 12 illus. 


Air Transport 


Air Freight, Unlimited. David 
Baker. This article explains how the 
building of two large Canadian dams 
was made possible through the em- 
ployment of all-air transportation for 
construction equipment, supplies, per- 
sonnel, and animals to otherwise in- 
accessible sites. Naming the aircraft 
that were used for the job (including a 
Ju 52), the writer indicates the im- 
portance of medium-sized planes in 
making year-round operations possible 
under subarctic conditions. The job 
concerned was the Shipsaw water- 
power project for the Aluminum Com- 
pany of Canada. 

Preblems of time, terrain, and 
weather are noted and details are 
given on the amounts of tonnage 
hauled, the equipment :and methods 
used, and the type of specialized flying 
that was necessary. Winter operations 
involved flying with skiis; summer 
operations, flying with floats. Avia- 
tion, June, 1943, pages 114-117, 335, 
337, 13 illus. 

Air Transports—Past and Future. 
W. W. Davies. The past develop- 


ment of the airplane is reviewed and 
possible future developments in air- 
craft and their operation are discussed. 
Major design features of some of the 
heavier-than-air craft developed and 
used for flight since the early days of 
the Wright brothers are set forth. 
Trends in aircraft performance and 
design are traced, and advances in 
engine and propeller design are out- 
lined. Charts show the trend in the 
gross weight of aircraft, useful load 
ratio, wing loading, power loading, 
maximum speed, cruising speed, maxi- 
mum range, take-off distance, horse- 
power, engine weight, and airway facil- 
ities. 

Past and future commercial aircraft 
operations are discussed. A typical 
trip analysis is presented for 1930, for 
1941, and for the postwar future. A 
table shows the general characteristics 
of possible postwar airplane types for 
transcontinental service. Four types 
are listed and a typical trip analysis for 
each type is made. Other charts 
show the block-to-block speed, elapsed 
time, direct flying cost, and delays 
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Dunn Type 17AXX, especially designed for rough and tumble airplane use. It we are 
is small in size, light in weight. It meets and exceeds all specified requirements around ut 

for this type of unit. For instance, actual tests have shown that it will withstand for cargo 
an acceleration test of better than 90 gravitational units—or from eight to ten route. A 

times better than ordinary “good” relays. This, of course, means that all com- Airline 
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and forced landings. Mechanical Engi- 
neering, July, 1943, pages 471-485, 
2 illus. 

Our Gigantic Global Air Transport 
Services. A survey of the U.S. Army 
and Navy air transport services. This 
article outlines the functions of the 
Army Air Forces Air Transport Com- 
mand and the Naval Air Transport 
Service. It is concerned with their 
organization, routes, covered mileage, 
equipment, and personnel. The de- 
velopment of global air transportation 
under wartime pressure is noted, and 
the diversified cargoes that are car- 
ried by air to and from the United 
States are described. The article also 
mentions that present-day air cargo 
transportation does not attain maxi- 
mum efficiency because the planes in 
use are designed for general all- 
around utility rather than specifically 
for cargo purposes along a particular 
route. Aero Digest, June, 1943, pages 
118-121, 342-344, 11 illus. 

Airline Gains Impressive Despite 
50% Equipment Cut. The operating 
record of America’s domestic air lines 
for the year 1942 is reviewed, it being 
noted that impressive gains were 
scored in all operating categories de- 
spite a reduction of 50 per cent in the 
number of aircraft available for use. 
Express showed the most significant 
increase in tons carried and in ton- 
miles flown. Figures are taken from a 
study of eight years of domestic air 
carrier operations recently completed 
by the Civil Aeronautics Authority 
and are given in chart form covering 
such factors as express tons carried, 
express and mail ton-miles flown, rev- 
enue passengers, passenger-miles, 
passenger load factor, number of 
planes in service, average number of 
seats per plane, and revenue-miles 
flown. These statistics are analyzed, 
and the opinion is expressed that the 
trend will not go into a serious decline 
when emergency shipments cease. 
Aviation, June, 1943, pages 211, 356, 
10 illus. 

International Operation to Be Com- 

E. J. Foley. International air 
transport operation is discussed, par- 
ticular attention being given to prob- 
lems of supply, maintenance, and per- 
sonnel. Maintenance of suitable 
stocks at each line station is advo- 
tated. It is suggested that there may 
be economic justification for the long- 
Tange operator to maintain a small 
leet of cargo aircraft for interstation 
Haison of materials and men. With 
international lines the simplicity of 
intranational operations must be for- 
gotten. National boundaries, duties, 
tustoms bonding, clearance, and other 
Similar elements become vital ad- 
junets to the supply process. Ameri- 
tan Aviation, June 15, 1948, pages 
88, 71, 72, 1 illus. 

Feeder Line for the West. James 

“Ray. The vice-president of South- 
West Airways urges immediate action 
by the Civil Aeronautics Board on ap- 
Pieations made by his company and 
others for permanent franchises to 
operate feeder air-line services in the 
states of Washington, Oregon, and 
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California. Reporting that similar 
feeder lines have been operated by 
Southwest for the Army Air Forces, 
he outlines the system proposed by 
the company for Pacific Coast civilian 
air transport. Figures are submitted 
on the mileage planned, the cities that 
will be served, the number of daily 
flights, ete. In addition to emphasiz- 
ing the need for feeder air-line services, 
the writer also presents answers to the 
following questions: Are feeder lines 
successful? Will feeder air lines carry 
only mail and cargo, or will they also 
transport passengers from smaller 
cities to the main air-line terminals? 
Are pickup and feeder air lines as safe 
and dependable as the present trans- 


Center panel-main rib installation fix- 
ture used in production of the Curtiss 
(C-46) Commando troop transport. 


continental systems? Western Flying, 
June, 1943, pages 46, 47, 104, 3 illus. 

Fixed-Base Operation Has Bright 
Future. E. J. Foley. Some ideas 
suggested for the consideration of 
fixed-based air-line operators are ex- 
amined. Certain functions that ap- 
pear appropriate to the fixed-base 
operator after the war are discussed. 
Subjects covered include the handling 
and sale of fuel and oil to private 
owners operating out of a particular 
base, the development of a housing 
project as an integral part of the air- 
port project, repair facilities that the 
small operator can make available to 
the private operator, and sales offices 
and showrooms. American Aviation, 
July 1, 1943, page 64, 1 illus. 

Air Cargo Tomorrow as the Govern- 
ment Seesit. The report of the Office 
of War Information covering the vari- 
ous phases of American air transport 
is reproduced in full in a two-part 
article. Seven points brought out by 
the report are summarized in an edi- 
torial introduction to the text of the 
report. Numerous photographs of 
current types of American aircraft are 
accompanied by lengthy captions giv- 
ing certain specifications and other 
information. The first part of the 
article covers those sections of the 
report on American transport planes, 
air lines and civilian flying, three all- 
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cargo services, the Army Air Trans- 
port Command, Naval Air Transport 
Service, and the future of air trans- 
port. The second part will include 
the remainder of the report, covering 
the work of the Civil Aeronautics 
Board and Civil Aeronautics Adminis- 
tration, airways development, and 
pilot training, as well as other cargo 
aircraft. Air Transportation, June, 
— pages 10-16, 18-20, 22-30, 12 
illus. 


Airplane Descriptions 


Typhoon. The evolution of the 
Hawker Typhoon is traced by showing 
a series of illustrations beginning with 
the Sopwith types through the early 
Hawker types of 1923-1929, the 
Furies, the Hurricane, the Typhoon 1, 
tothe Typhoon 1B. Thespan, length, 
height, loaded weight, maximum speed 
and engine of each model are listed. 
The Aeroplane, May 14, 1943, pages 
559-561, 27 illus.; ‘‘Hawker’s Latest 
Fighter,”’ Flight, May 13, 1943. pages 
492-494, 10 illus.; “The Typhoon,” 
Alexis Dawydoff, Air Trails, July, 
1943, pages 26, 27, 5 illus.; “The 
Hawker Typhoon,” Automotive and 
Aviation Industries, June 15, 1948, 
pages 41, 90, 2 illus. 


New Nazi Planes. A brief descrip- 
tion is given of the Blohm and Voss 
BV-222, six-engined flying boat, one 
of which was shot down over the sea 
between Tunisia and Italy. The di- 
mensions are given and it is stated that 
the engines are the BMW-132 D.C., 
of 1,000 hp. each. 

Several other new German types 
are described, including the Henschel 
120, which is smaller in dimensions 
than its predecessor bearing the same 
designation. Other differences be- 
tween the new plane and its prototype 
are indicated, including information on 
its two 650-hp. Gnome Rhone 14 M 
radial engines instead of the two 450- 
hp. air-cooled in-line Argus engines 
used in the predecessor. Available 
information is summarized on the 
engines used with the various other 
operational types of German aircraft. 
Air News, June, 1943, page 22, 1 illus. 


The New Luftwaffe. James L. H. 
Peck. A description is given of new 
designs of German aircraft and modi- 
fied old designs that are credited with 
enabling the dwindling Luftwaffe to 
continue fighting. It is stated that the 
most outstanding plane is the Messer- 
schmitt Me 109 G-2 fighter bomber, 
which is reported to be in larger scale 
production than any other fighter. 
Powered with a 1,500-hp. Daimler- 
Benz engine, this single-seater has a 
top speed of 395 m.p.h. at 22,000 ft. and 
a ceiling of almost 40,000 ft. This 
plane, along with the Messerschmitt 
Me 109G and the Focke-Wulf FW 
190A-3 has been in service for some 
time in Tunisia and over Germany. 
The new Focke-Wulf FW 290 and the 
Messerschmitt Me 210 have been re- 
ported active recently in both thea- 
ters of the war. 
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The FW 290 is a slightly larger ver- 
sion of the FW 190, powered with a 
2,100-hp. BWM twin-row radial en- 
gine having 18 cylinders. It carries 
the same four-cannon, two-gun arma- 
ment combination, but the ammuni- 
tion load of each gun is doubled, giv- 
ing the plane considerably greater 
staying power. The new Messer- 
schmitt is a two-seater fighter and is 
used as a dive bomber or attack 
bomber. It is powered with two 
1,270-hp. Daimler-Benz engines that 
afford a top speed of 370 m.p.h. at 
18,000 ft. and a 30,000 ft. ceil- 
ing. 

Other planes that are still in pro- 
duction are enumerated. It is ex- 
plained that the largest of Germany’s 
new tactical types of aircraft are the 
six-engined Blohm & Voss BY-222 
flying boat and the Messerschmitt Me 
323 troop earrier, which is said to have 
been developed from a large glider. 
A recent liaison plane is the Messer- 
schmitt 208, featuring the first known 
German tricycle landing gear. Air 
Trails, July, 1948, pages 19-23, 20 
illus. 

Representative Aeroplanes of the 
Regia Aeronautica. Specifications are 
tabulated for current types of Italian 
airplanes, accompanied by three-view 
silhouettes of several of the important 
makes. Under the headings of name, 
power unit, dimensions, and maximum 
speed, the following classes of aircraft 
are included: fighters, attack bomb- 
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ers, light bombers, medium bombers, 
heavy bombers, bomber transports, 
transports, army cooperation biplanes, 
civil floatplanes, military floatplanes, 
civil flying boats, military flying boats, 
and experimental aircraft. The Aero- 
plane Spotter, May 20, 1943, pages 114, 
115, 17 illus. 


Airports 


Air-Borne Front Line Hangar. W. 
B. Larkin. The construction and 
erection of hangar for front-line 
service are described in detail. De- 
signed for transportation by air, com- 
plete with necessary equipment to 
erect it or dismantle if in a few hours 
with unskilled labor, the structure 
consists of components that are light 
in weight and capable of being packed 
in uniform packages. The tied, three- 
hinged arch design with transverse 
bents is said to provide a statically 
determinate structure that can be 
erected on fairly irregular terrain. 
Strip steel, cold-formed by rolls into 
engineered sha is used for the ma- 
jority of structural members, and 
flame-proofed canvas, suspended be- 
neath the steel structure, is used for 
the covering material. Aero Digest, 
June, 1943, pages 245, 330, 331, 3 
illus. 

World’s Greatest Airport to Serve 
Skyways of Tomorrow. Jack O’Brine. 
New York City’s new 


pes 


2,576-acre 


[—AUGUST, 1943 


municipal airport is now under eq, 
struction. It is predicted that sched, 
uled flights that begin or end at th 
new terminal will reach 950 daily 
The new airport will have 13 miles, 
concrete runways for landplanes ay 
three large landing areas in Jamaj 
Bay for seaplanes. Portable cont 
towers are planned as auxiliaries to thy 
main control tower to overcome thy 
vision difficulties caused by the size 9 
the field. Popular Science, 
1943, pages 74-77, 6 illus. 

Goose Airport. Pilot Officer W, 4 
Shields. A description of Goose gir. 
port, which is located in a bleak part 
of Labrador, far to the north of norm 
peacetime transatlantic flight routes 
Information is given on how this 
strategic development, which is state 
to have cost approximately $15,000- 
000, was built, and the way it is bey 
operated by Canadians. 

It is stated that airport is 
one of the busiest airdromes on this 
side of the Atlantic and that in om 
crowded 24-hour period it serviced 
more than 100 aircraft, fed the crews 
and sent them on their way to Europ 
The R.C.A.F., the R.A.F. Ferry Con- 
mand, and the U.S. Army Air Trans 
port Service share the facilities of this 
airport. According to the commani- 
ing officer of the United States section, 
the United States air transport unit 
alone has arranged to accommodate it 
1943 double the number of planes 
which passed through in 1942. Cano. 
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How to Condition Water in 
Water-Wash Paint Spray Booths! 


To prevent paint pigment from adhering to sides 
and stacks of paint spray booths, wash-water cur- 
tains can now be effectively treated with specially 
designed Oakite materials. By using the Oakite 
material recommended for the type of paint you 
apply, you will find that rust and equipment corro- 
sion are minimized... paint adherence is elimi- 
nated. Specific recommendations to meet your 
requirements FREE on request. Write today! 


27 Thames St., NEW YORK 
Located in All 
Principal Cities of the United States and Canada 
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SELF-LOCKING 
ANCHOR 


Adequate production facilities 
now assure prompt delivery 
the new Camloc Self-Locking 
Anchor Nut No. 366. Fully of 
proved by the U. S. Army Ai 
"9 Corps. Gives absolute tightness! 
fastenings under vibration and 
critical stresses. Two flat sides oF 
ford maximum space for riveting 
Saves 35% in weight. Initial pre 
duction in sizes -F1032 and -F8%2 


CORP., 420 Lexington Avenue, New York 17,0..5 
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IN USE BY THE 
ARMY AIR FORCES 


© Out of The General Tire & Rubber Company’s long, 
practical experience in the design and manufacture of 
aircraft tires and other aviation products, comes this new, 
scientific instrument for designating correct aircraft tire 
pressures .. . regardless of load! 


The General Deflect-O-Gauge, developed by aircraft tire 
engineers, takes up where the ordinary “air-pressure” 
gauge leaves off! Easy to use... but a precision instrument 
that measures tire deflection. Indicates absolutely accurate 
limits for variable as well as static loads on all Type I, 
(Smooth Contour), Type II, (High Pressure), Type III, 
(Low Pressure), Type IV, (Extra-low Pressure) and Type VI, 


AIRPLANE TIRE 


AUGUST, 19438 


ANOTHER AVIATION “FIRST” FOR GENERAL TIRE... 


First scientific answer to “How Much 
Air Pressure’ in Aircraft Tires ... 


(Low Profile) aircraft tires of any make, and begins a new 
era of accuracy in aircraft tire maintenance. 


The General Deflect-O-Gauge is made of high quality 
steel, plated for protection ... calibrations are easy to read 
... spirit level on base assures correct readings. Comes 
packed in a sturdy, attractive wooden case, the General 
Deflect-O-Gauge can be assembled in 10 seconds. For fur- 
ther information, fill out the coupon and mail to Aviation 
Division, General Tire & Rubber Company, Akron, Ohio. 


THE GENERAL TIRE & RUBBER COMPANY 
AVIATION DIVISION « AKRON, OHIO 
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eel. or superior to riveting or spot welding for 

many purposes, the Reanite Bonding Process* 
not only accomplishes substantial savings in pro- 
duction man hours, but through its unique ability to 
bond entirely unrelated materials permits design en- 
gineers to take full advantage of the specific properties 
of each. 


The normal bond between metals exceeds 1000 lbs. 
psi on a pull test, and for some metals runs as high 
as 3000 Ibs. On bonds formed between rubber and 
metal, or between wood and metal, wood and rubber, 
or between wood and wood, the materials themselves 
will give way before the bond. 


Reanite is suitable for almost all metal surfaces — iron, 
steel, stainless steel, magnesium, aluminum, aluminum 
alloys, copper and bronze. It is particularly effective 


*The Reanite Process is fully protected by United States and foreign patents, 
granted or pending. 
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in bonding light metals such as magnesium and 
aluminum. 


The Reanite Bonding Process is simple. Reanite 
adhesive is applied by brush or spray gun to the sur 
faces to be joined. Mild heat and pressure is applied 
The Reanite bond is insoluble in water, is non-corrosit 
to metals, and is effective through a temperature rang 
ing from —40°F. to as high as 300°F. 

Is Reanite available now? Yes. Reanite is formulated 
through cyclic modifications of materials high on the 
critical list, but for essential end-uses Reanite is avail 
able for immediate shipment. 


U. S. 
AKRON, OHIO 


REANITE — ANOTHER U. S. STONEWARE PRODUCT — PERFECTED UNDER THE IMPETUS OF WAR — DESIGNED FOR THE NEEDS OF PEAG 
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dian Aviation, June, 1943, pages 87- 
90, 117, 118, 8 illus. 


Post-War Air Terminal. Hans J. 
Lubig. The writer submits a design 
for @ major air terminal that would 
geommodate the expected growth in 

commercial air transport. 
Fie layout calls for the air terminal 
juilding to be set in the center of the 
field with an underpass leading to the 
building. Designed to fulfill a need 
for 280 take-offs or landings per hour, 
itstraffic pattern is based on two run- 
to the left of the building and 
two to the right. 


The article also points out the im- 
ce of cooperation between the 
Federal and city governments in plan- 
ting airport facilities that would not 
aly take care of present military needs 
but would also be adaptable to post- 
war requirements. Reasons are listed 
why present airport construction by 
the Air Forces cannot be expected ade- 
quately to fulfill commercial require- 
ments after the war. Flying, July, 
1943, pages 60, 61, 160, 4 illus. 


Armament 


... Has Aviation Doomed the 
Tank? William Levenor. A discus- 
sion of the value of aircraft as anti- 
tank weapons. The writer’s conclu- 
sion is that antitank aircraft, together 
with tank-destroying — self-propelled 
artillery, are responsible for a decline 
in the tank’s decisive importance. 
Making a corollary statement that 
concentrated fire power has always 
overcome defense, he traces the evolu- 
tion of airplane armament and analy- 
ses its tactical advantages against 
tanks. Some variations in aircraft- 
gun types and sizes are reviewed, as 
well as some design problems involved 
in Mounting large guns on aircraft. 
Mention is made of the gun installa- 
tions on the Airacobra, Boston, Light- 
ning, Hurricane IID, and Stormavik. 
Flying, July, 1943, pages 21-23, 128, 
130, 6 illus. 


Naval Armament. Rear Adm. W. 
H. P. Blandy. An article on the sea 
and air weapons of the Navy. With 
regard to naval aircraft weapons, it is 
explained that to sink a battleship it is 
hecessary to use armor-piercing bombs 
because the modern battleship has a 
protective deck about '/, ft. thick and 
the tops of its gun turrets are equally 
thick. The usual demolition bomb is 
insufficient for the purpose. The 

mb shell must be especially designed 
for the job. The principal require- 
ments are a delayed-action fuse, a 
thick wall and heavy nose, and, conse- 
quently, a small bursting charge. 
Sufficient. striking velocity can be ob- 
lined only by dropping the bomb 
from high altitude or by diving at 
extremely high speed. In either case, 
accuracy is difficult to achieve. To 
. mb a ship accurately in horizontal 
requires a precision bombsight. 
tis stated that the Norden bomb- 
Sight is the finest sight of this type 

hown. The best method of attack- 


PERIODICALS 


The Bell Aircraft Corporation’s ma- 
chine-gun adapter ready for installation 
on a 0.50-caliber machine gun. This im- 
proves the accuracy of fire by dissipating 
the heavy recoil forces. (See page 170.) 


ing well-armed ships at short range is 
by dive bombing. 

The advantage of the torpedo is 
emphasized and its functions are ex- 
plained. The torpedo, while the dead- 
liest weapon of the sea, is the most 
difficult to make, maintain, and adjust. 
The increased range of usefulness of 
the antisubmarine depth bomb now 
that it can be dropped from the air is 
pointed out. The writer proceeds with 
a discussion of the weapons of surface 
ships and concludes with information 
on antiaircraft guns. Numerous anec- 
dotes on the accomplishments of these 
guns and their crews are related. It is 
emphasized that fulladvantageis taken 
of experience gained in battle, in the 
planning of air and sea weapons. 
Army Ordnance, July-August, 1943, 
pages 81-86, 3 illus. 

The Norden Bombsight. Kurt 
Rand. This article contains a few de- 
tails on the operation of the Norden 
bombsight which have been released 
by the Navy. It also explains why, 
although the Germans undoubtedly 
have examined some of the bomb- 
sights by this time, the knowledge is 
unlikely to be of great use to them. 
One reason given is that the Norden 
bombsight involves a bombardier- 
training technique, wholly different 
from that of Germany’s, which can- 
not be inaugurated at this stage of the 
war. Other reasons are the multi- 
plicity of small parts required for the 
bombsight, the extremely fine toler- 
ances to which they must be machined, 
and the scarcity of essential raw mate- 
rials in Germany. Notes are included 
on the formation, history, and man- 
agement of Carl L. Norden, Inc., sole 
manufacturers of the device. Flying, 
July, 1943, pages 37, 38, 148, 3 illus.; 
“What Makes Our Bombsight So 
Deadly?” Popular Science, August, 
1943, pages 92, 93, 3 illus. 


Avigation 


Great Circle Tracking. Tappan 
Collins. The recommended plan of 
air navigation is defined as a method 
for making it convenient for the navi- 
gator to deal with flight as motion that 
follows a selected great circle imper- 
fectly, with his normal task reduced to 
measuring the run and correcting im- 
perfections in the tracking. This is 
likened to what the pilot does‘at pres- 


87 


ent when following the beam of the 
radio-range system. In this article 
celestial navigation is handled in that 
way, with a method for reckoning fix 
directly in terms of off-course error 
and distance out from the point of de- 
parture. The computation form used 
is explained at length, and an example 
is worked out through the laying of a 
course from San Francisco to Sydney. 
Detailed instructions are given for 
determining the position and direction 
by the use of certain stars. It is stated 
that the method can be applied to any 
great-circle route anywhere on the 
earth. Aero Digest, June, 1943, 
pages 122-124, 139, 319, 336-339, 6 
illus. 


Business and Finance 


. . . And Just Where Are Those 
Profits? H.L. Federman. An analy- 
sis of the aircraft industry’s profits. 
The writer claims that the Securities 
and Exchange Commission’s tabula- 
tions, compiled for “‘use in renegotiat- 
ing contracts” are inadequate as a pre- 
cise measurement of such profits be- 
cause they are confined to earnings 
on invested capital and do not include 
consideration of average profit on 
sales. On the basis of the presented 
data showing the return on invested 
capital and ratio of net profit to net 
sales for a representative group of 
individual aircraft companies, he ex- 
plains why he believes profit margins 
to be a more accurate gauge of aircraft 
earnings. To support his line of rea- 
soning, he compares the Securities and 
Exchange Commission’s report of 
“106 per cent average gross on in- 
vested capital’ with that of a bank 
survey stating that the average war- 
product manufacturer’s 1942 profit on 
sales after taxes was ‘‘but little more 
than 4 per cent.” 

The article also includes a discussion 
of the airplane industry’s current 
financial planning for postwar de- 
velopments. The Boeing Aircraft 
Company’s 1942 annual report is ex- 
emplified as a demonstration of such 
plans. Aviation, June, 1943, pages 
118, 327-329. 

Aircraft Firms Study Other Fields 
for Postwar Output. Clifford Guest. 
A report by the chief of the industrial 
section of the National Resources 
Planning Board is quoted to show the 
plans that are being made by numer- 
ous aircraft companies in connection 
with their activities after the war. It 
is stated that the Board has made 
studies of the principal metals used by 
the aircraft industry, including mag- 
nesium, aluminum, and steel, with a 
view toward the application of the 
facilities of the aircraft companies to 
other lines of work if it should be 
necessary to supplement their present 
lines. 

The plans and research work now 
undertaken by various companies are 
briefly reviewed. It is stated that 
Boeing Aircraft Company has set up a 
special research department and that 
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ASSAULT 
BOATS 
for example 


Special cold-forged metal parts for assault 
boats are made on equipment used regularly 
in the manufacture of HASSALL special 
nails, rivets and screws. Thousands of simi- 


lar examples. 


Decimal Equivalents Chart 


Accurate to four places. 
Printed in three colors 
for maximum legibility. 
Avoids errors. Saves 
time. No cost. No 
obligation. 


SPECIAL NAILS RIVETS SCREWS 


JOHN HASSALL, INC. 


Established 1850 


407 Oakland Street « Brooklyn 22, N. Y. 
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Lockheed has investigated some J 
different products for possible 

war manufacture. Other fields thy 
have been investigated by the aireraft 
companies are the possibilities of mak. 
ing washing machines, refrigerator, 
stoves, radio instruments, automobile 
bodies, metal furniture, and prefabm. 
cated houses. American Aviation 
June 15, 1943, pages 25, 28. , 


Camouflage 


Hints on Effective Camouflage, J 
Dunean Campbell. The writer offers 
some general recommendations on the 
effective camouflage of industrial ee 
ters in the United States. After dis 
cussing the necessity for camouflage 
its value, the tendency toward low 
cost camouflage in this country, and 
the factors to be considered in deter 
mining whether a site should be camoy- 
flaged, he explains the fundamentalsof 
what should be concealed and suggests 


| several methods of doing it. Concen- 


tration of camoufleurs upon conceal- 
ment of vital items within a general 
area—because the science of nayiga- 
tion makes it impossible to falsify the 
location of a general target area—s 
remarked. Aero Digest, June, 194, 
pages 116, 117, 224, 327-330, 1 
illus. 


Civil Aviation 


Paratroops of the Home Front. 
Ralph L. Hand. An article on the 
parachute jumpers who fight and con- 
trol fires in the northern Rocky Mou- 
tains region of the United States. It 
is shown how great reductions | 
forest-fire damage have been effected 
by these men who—dropped from alr 
planes by parachutes, with fire-fight 
ing equipment—are able to reach the 
spot where the fire has started more 
quickly than by any other means 0 
travel. The article describes briefly 
the training received by the “smoke 
jumpers,”’ methods of parachute lant 
ing on rocky and difficult terrain, and 
the history of this phase of forestry 
Western Flying, June, 1943, pages 4 
50, 118, 3 illus. 

You'll Still Fly a ‘Putt-Putt’ 
William T. Piper. It is predicted that 
light planes rather than helicopters of 
roadable gyros will be used by thos 
with a moderate income after the wat 
Some of these light planes may be @ 
improved design with better streall- 
lining, retractable landing gear, flaps 
and more efficient engines, but the 
will still be of conventional desig 
That the helicopter has its advantages 
is admitted, but the opinion 1s thst 
they may cost more to build and that 
pilots accustomed to fixed-wing & 


| planes will not feel at home with § 


large revolving “fan” overhead. Its 
conceded that the 400 m.p.h. plane® 
definitely here, but it is not for We 
average private owner because he 
cannot afford to buy or operate thal 
kind of plane. Air Trails, July, 1, 


| pages 18, 61, 62, 2 illus. 
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The Van Dorn Process of Forming Armor without Loss of Strength 


Van Dorn metal-working engineers have 
developed a new process of forming armor 
plate to give better protection to our fliers. 


This technique was devised to help us do a better 
job of building armor plate for aircraft, tanks, 
and guns. And the extra protection we gain by 
forming will often be the margin of safety that 
will save fighting men’s lives. 


After the war, Van Dorn will have many new 
war-born discoveries in metal fabrication whose 
advantages we can pass on to the aviation indus- 


try. This new knowledge and experience, added 
to our past 65 years of metal fabrication service 
to industry and our vast facilities for heat treat- 
ing, welding and machining, may be an answer 
to your search for better quality, lower costs 
and more profit in the postwar era. 


We will be glad to have a Van Dorn engineer 
call and explain our service to you, or work with 
you in developing better heat treated, better 
welded or better machined metals for your 
postwar needs. His service costs you nothing 
and obligates you in no way. Write today. 


D 
AN ORN IRON WORKS COMPANY ® CLEVELAND, Oo. 


SPECIALISTS IN METAL FABRICATION AND HEAT TREATMENT SINCE 1878 
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PORTABLE OXYGEN (9 FRE 29 ELEVATOR TRIMMING 39 UNDERCARRIAGE 49 REAR CAMERA F24 6 
20 PLOTS COMPASS TAB HANDWHEEL COMPRESSION LEG SO CAMERA MOUNTING BOXES 7) AERIAL MAST 
21 TRAILING AERIAL TUBE 30 VACUUM PUMP 40 UNDERCARRIAGE JACK 5! ELEVATOR TRIMMING 72 JUNCTION BOX 
22 ADJUSTABLE RUDDER CONSTANT SPEED UNIT 4) BOMB DOORS (ELECTRICAL) 
(2 HEAD AMP PEDALS 32 COOLANT HEADER TANK 42 BOMB DOOR JACK FORMATION KEEPING 73 CENTRE-WING FUEL 
TER 23 ORIFT SIGHT CONTROL 33 INTER COMM. 43 DETACHABLE WING TIP Lame TANKS 
DE -ICING 24 ENGINE CONTROLS CARBURETTOR AIR 44 NAVIGATION LAMP 53 TAL NAVIGATION LAMP 74 KT POWER UNIT 
set 25 COCKPIT BONER ENTRANCE INTAKE 45 FORMATION KEEPING 54 TAB MASS BALANCE 7S DINGHY STOWAGE 
6 HEATEO & DRIFT SIGHT 35 WINCH CABLE ATTACH LAMP 5S TRIMMING TAB 7S FURL TANK FILLER CAP 
2% PLOTS THIGH RESTS MENT 1 BOMB RACK 46 AILERON TRIMMING TAB 56 PRESSURE HEAD 77 UPWARD IDENTIFICATION 
27 PLOTS SéaT % BOMBS 47 Fup 57 FLARE CHUTE lame 
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78 RECEIVER TYPE RUSS 
79 TRUGMITTER TYPE 11548 


Details of the Mosquito [TV plywood bomber. (See page 177.) 


Design 


Analytical Geometry in Common 
Layouts. S.J. Garvey and K. W. Het- 
zel. It is stated that the common 
method of “laying out” geometric prob- 
lems on the drawing board leads to a 
large expenditure of man-hours and, in 
general to results of doubtful accuracy. 
This loss of accuracy is aggravated by 
scale, and results on large structures 
may be inaccurate by a prohibitive 
amount. The use of analytic ge- 
ometry may be said to have two major 
advantages: (a) Less man-hours are 
required, and (b) any desired standard 
of accuracy may be obtained. 

A solution is given for a common 
geometric problem—namely, the re- 
traction of an undercarriage about a 
single axis. It is assumed that cer- 
tain data are given, and other figures 
must be computed by the use of the 
theory, which is explained and dem- 
onstrated mathematically. Methods 
for determining the angle of retraction, 
the toe-in and the side rake of the 
axle, and the motion of any point on 
the chassis are worked out by equa- 
tions. A numerical example is given. 
Aircraft Engineering, May, 19438, 
pages 132-134, 1438, 3 illus. 


Lofting Problems of Streamline 
Bodies. Part 14. Carter M. Hartley 
and Roy A. Liming. The fourteenth 
part of this study of lofting shows that 
the canted fuselage section may be 
calculated through a procedure based 
upon the mathematical description of 
the basic fuselage control curves with- 
out reference to the graphic layout. 
The procedure is based upon the famil- 
iar analytic technique of developing 
the equation of the plane of the re- 
quired canted section, thereafter treat- 
ing it as part of a simultaneous system 
of equations, the other equations of the 
system consisting of the quadratic 
equations describing the body-plan 
contours through which the plane of 
the canted section passes. The calcu- 
lation of any type of canted section, 
whether a single cant in the side view 
or a single cant in the plan view or a 
double canted section, is fundamen- 
tally the same in each case as far as 
basic procedure is concerned. 

The calculations for the single cant, 
side view and plan view, are then ex- 
plained, followed by the application 
of the method to the double cant. 
The advantages of the application of 
such techniques to the development 
of canted fuselages are summarized. 


Aero Digest, pages 205, 207, 209, 321 
324, 5 illus. 

Engineering by Subtraction. Nor 
man V. Davidson. It is expl 
that the sudden impact of war 
insufficient time for the developmellt 
of completely new airplane and a 
craft component designs and that mo 
of the work of designers has been® 
matter of adding to existing desigit 
taking what was available and chant 
ing or adding to it to accomplish 
particular task that was pressing 
the moment. The writer cites ® 
examples the addition of pro 
fuel tanks, armor, and armament @ 
the fundamental prewar airplants 
along with other adjuncts that hav 
increased the bulk, weight, and car 
tents of the craft. He explains 
design compromises had to be #9 
cepted, with increasing complexitit® 
resulting from the process of 
to the airplane, and states that the 
time has come to undertake “engin@® 
ing by subtraction.” Bis 

Elimination of unneccessary 
and consolidation of function 
complish more than a single purpa® 
are urged, such as making the a) ay 
support itself and add to the streaie ay 
of the airplane; finding a finish 
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NORTH AMERICAN SETS THE PACE 


On the Training Fronts of the Morld 


~ 


B SQUADRON OF NORTH AMERICAN AT-6 TEXAN TRAINERS “PEELING OFF" FROM ECHELON FORMATION 


PILOTS OF 24 NATIONS TRAIN IN “TEXANS™ 


, 209, 321 
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he most widely used trainer in the world today 

is the North American Texan, formerly known 

as the Harvard. More than 10,000 airplanes— 
believed to be a world’s record—have been built 
in North American Aviation’s trainer series. 
Twenty-four nations have chosen the Texan 
as their own combat trainer. Their wing 
insignia adorn this page. 


In gunnery and bombing practice; in formation 
and instrument flying; in coast patrol and semi- 
combat duty the Texan has proved its versatility. 


A pilot trained in a Texan is equal to any job in 
modern air war. He feels as much at home in a 
P-51 Mustang fighter or B-25 Mitchell Bomber as 
in a North American trainer. For the instrument 
panels and controls in all three North American 
planes have been specially designed to make 
the transition “painless” from trainer to 
fighter or bomber—helping give young pilots full 
confidence on their first flight in a heavier plane. 


In the United States Army Air Forces almost 
every pilot of a fighter or bomber — whether 
single-engine or twin-engine—won his wings in a 
North American trainer. That’s a mighty impor- 
tant fact that we, the men and women of North 
American, are proud of. 


Free! Reprint of this page. Send postcard to North 
American Aviation, Dept. J, Inglewood, California. 


NORTH AMERICAN AVIATION, INC. 


Inglewood California 
Dallas Kansas City _ 
Member, Aircraft War Production Council, Inc. 


MITCHELL 
MUSTANG AT-6) TEXAN 
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LIGHT — Weight 
is at a minimum 
in the Aero 
with its ribbed 
steel blades. 


STRONG— Pro- 
ellers on com- 
at planes take 

a terrific beating. 

The Aeroprop is 

engineered to 

“Keep’Em Flying” 


SIMPLIFIED— 
he Aeropro 
is built as a self- 
contained unit. 
Automatic pitch 
control and power 


mechanism for pitch changes 
are integral parts of the com- 
pact propeller assembly. 


BUY WAR BONDS— 
KEEP AMERICA FREE 


Grounp crews praise the simplicity of 
Aeroproducts propellers. It’s their job 
to service ships in “nothing flat” and get 
them back into action. The Aeroprop 
simplifies that job. 

True, the Aeroprop has every ad- 
vanced feature of propeller operation, 
including many exclusive principles of 
its own, but these are combined with 
such simplicity that servicing-time is cut 
to a minimum. The simple working 
mechanism is contained in the compact 
propeller assembly itself—easily ac- 
cessible for quick inspection, replace- 


AEROPRODU 


ment or repair. If necessary, the enti 
propeller can be “pulled” without di 
mantling other sections of the engined 
of the plane. In brief, the Aeroprop i 
designed for swift servicing, for econotl 
of time that means savings in peace-ttt 
as well as in war. 

Simplicity is just one Aeroprop adut 
tage. Strength, lightness, rapidity ant 
precision of pitch action, compact ust 
construction—these are additional 
tures that have qualified the Aerop 
for service on thousands of Ameri@! 
war-planes. 
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ill serve to prevent ice formation, 
us eliminating the deicing equip- 
ment; combining functions of the 
sdio antennas; simplifying aileron 
tab design and control systems; 
dinterchangeability of parts. Avia- 

on, June, 1943, pages 165, 333, 334, 1 


Turbines and the Flying Wing. G. 
firey Smith. Comments are made 
the development of the flying wing 

ssion and on the suitability of this 

wpe of aircraft for propulsion systems 
ferent from systems using the radial 


‘gr in-line internal-combustion engine. 


The history of the development of tail- 


‘Jess airplanes is reviewed briefly, cover- 


ing early British types and explaining 
the aerodynamic principles involved. 


The views of F. W. Caldwell of United 


Aireraft Corporation are given and the 
Northrop flying wing design is briefly 
described. Various power units sug- 
gested for these types of aircraft in- 
dude gas turbines, jet propulsion, and 
flat-type engines, and their advantages 
and limitations are discussed. Other 
points considered are pressure cabins 
and landing gears. Suggestions are 
advanced for designs of large tailless 
aircraft and their power-plant arrange- 
ments, consisting of turbines or jet- 
propulsion units, reciprocating en- 
gines, or combinations of these. It is 
goncluded that the way is open for 


the development of large transport 


Mrcraft along the lines mentioned, 
With gas turbines favored. for smooth 
Tunning and their adaptability for 
siteamlining, while jet propulsion is 
tated superior for high altitude and 
high speed. Flight, May 13, 1943, 
pages 496-498, 2 illus. 


North American P-51 Has Novel 


Design Features. Special features of 


the design and construction of the 
North American P-51 Mustang fighter 
have recently been revealed. Events 
leading to the completion of the de- 
sign are traced from the date in April, 
140, when the British Purchasing 
Commission started negotiations with 
e North American company, and 
the way in which the design was 
finished to the point of test flight 
within a period of 120 days are re- 
lated. It is noted that the laminar- 
flow wing was decided upon, despite 
the fact that the type had never been 
wed before. Differences between the 
wing as finally adopted and the section 
asdesigned and tested by the N.A.C.A. 
ae noted. It is of full cantilever, 
ttessed-skin construction, the details 
of which are given briefly. The next 
most important feature, in the opinion 
of the North. American engineers, is 
the fuselage, believed by them to be 
the smallest cross-sectional area to be 
placed behind an Allison engine. The 
leatures of the fuselage design and the 
thanges made as the result of experi- 
nee, as well as that of the power plant 
and its mounting, are discussed. An 
onginal design of structural aluminum 
‘gine mount instead of the conven- 
mal welded steel type is used. De- 
of the oil piping, air intake, and 


Veraulically operated landing gear: 
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complete the description. Aviation, 
— 1943, pages 234, 237, 361-363, 7 
illus. 

Tailless Trials. G.M. Poulsen. A 
detailed description of some tailless 
biplane and monoplane wing designs 
conceived by Col. J. W. Dunne dur- 
ing the period of 1905-1913. Auto- 
matic stability, two-control flying, 
and tricycle undercarriages were fea- 
tures that distinguished these pioneer- 
ing experimental models. Although 


differing in various respects, all early . 


Dunne biplanes possessed back-swept, 
twisted wings and employed ailerons 
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near the wing tips. Between upper 
and lower wing tips were fixed vertical 
panels corresponding to the fins of the 
orthodox aircraft and designed to pro- 
vide directional stability. The trail- 
ing-edge flaps on upper and lower 
planes served both as ailerons and 
elevators. 

Foreshadowing a development in- 
corporated in the modern Northrop 
“flying wing,’’ a Dunne monoplane of 
1911 had downturned wing tips that 
carried the controlling surfaces. 
— May 27, 1943, pages 556-558, 4 
illus. 


Engines 


New Gas Turbine Projects. This 
article on gas turbines is devoted to 
a discussion of constant-pressure sys- 
tems operating on a closed cycle. To 
explain the difference between the 
open-cycle principle and closed-cycle 
principles, however, the operation of 
the open-cycle, constant-pressure 
combustion gas turbine with regenera- 
tor is outlined with the aid of a sche- 
matic diagram. The writer then out- 
lines the operation of the Escher Wyss 
closed-cycle, constant-pressure gas 
turbine plant with the use of a second 
schematic diagram. This Swiss de- 
sign of turbine plant is provided with 
an oil or gas-fired furnace. The work- 
ing medium is compressed, warmed, 
heated, expanded, and cooled ready 
for recompression in a completely 
closed circuit. 

It is stated that working under ideal 
conditions with no loss it can be shown 
that for specific maximum and mini- 
mum temperatures of the medium 
the thermal efficiency depends solely 
on the ratio of the maximum and 
minimum pressures and not on the 
absolute magnitude of the pressures. 
The lower the pressure ratio, the 
higher the efficiency. In practice, of 
course, heat is lost. Nevertheless, 
the principle holds good approxi- 
mately for a system in which losses 
occur. While a steam plant requires 
high pressures and high temperatures 
to achieve efficiency, in the closed- 
circuit gas turbine plant it is not nec- 
essary to raise pressures to improve 
efficiency. Thus it offers the possi- 
bility of substantial advantages in 
weight, first cost, and maintenance of 
both the main units and also the 
valves and control equipment. Other 
advantages of the closed cycle princi- 
ple are mentioned. 

The English Electric Company of 
England also has a project for closed- 
circuit turbine plants using mon- 
atomic gas as the working medium. 
Features of this system are outlined. 
A proposal to employ a liquid medium 
in a closed thermal cycle to operate a 
turbine specifically for driving an 
airscrew, which comes from B. B. 
Holmes in the United States, is dis- 
cussed. Details of the Holmes de- 
sign are described and _ illustrated. 


Flight, May 8, 1943, pages 473-476, 
6 illus. 

Ford’s Centrifugal Cast Cylinders. 
Chester 8. Ricker. The Ford Motor 
Company’s method of making cen- 
trifugally cast steel cylinder barrels 
for aircraft engines is detailed. It is 
claimed that not only are the cast 
cylinder barrels superior in strength 
to forged ones but also that their use 
saves 35 lbs. of steel per barrel and 
two-thirds the equipment costs. Char- 
acteristics of both types of cylinder 
barrels are compared and a step-by- 
step description is given of the ma- 
chining process by which Ford’s 
previous experience with centrifugal 
casting is applied to aircraft engines. 
Aviation, June, 1943, pages 134-137, 
331, 12 illus. 

Shot Blasting to Increase Fatigue 
Resistance. J. O. Almen. It is 
stated that it is doubtful whether 
more net work is being obtained from 
metals today in dynamically loaded 
parts than was obtainable 25 years 
ago and that no super-strength-alloy 
discoveries seem imminent. The 
writer emphasizes, however, that 
much can be done to increase the 
fatigue strength of many machine 
parts made from ordinary structural 
steel materials by extending processes 
already known to be satisfactory and 
avoiding practices that reduce fa- 
tigue strength. There are today new 
concepts of fatigue failure. Fatigue 
failure is held to result only from ten- 
sion stresses, never from compressive 
stresses. Any surface, no matter how 
smoothly finished, is a stress raiser. 
Structural materials are not rigid. 
Many fatigue failures can be traced to 
elastic deflection for which no allow- 
ance was made in design. 

From experience with practical ma- 
chine parts, it can only be concluded 
that stress calculations by textbook 
methods are wholly inadequate unless 
generously tempered with experience. 
The accuracy of stress data from pho- 
toelasticity, brittle lacquers, extenso- 
meters, and similar methods is usu- 
ally greater than by mathematical 
analysis, but these are far from reli- 
able. 

As a working hypothesis, it seems 
reasonable to assume, except possibly 
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Everywhere future-minded 
engineers are analyzing the 
achievements of today with the 
view of evaluating their possi- 
bilities in the reshaping of 
America’s post-war products. 


With many of the better things 
for better living that will take 
shape as a result of applying 
wartime experience to peace- 
time needs, Haskelite Plymold 
—the newest precision material 
—will play an important role. 


Haskelite Plymold is ply- 
‘wood in a new structural form 


which meets strict engineering 
requirements and lends itself to 
mass production. By means of 
the Plymold process, wood 
veneers are laminated over 


simple dies ...in small sizes or 
in sections as large as a bomber 
fuselage. Large sections may be 
molded in compound curva- 
tures. To meet stress require- 
ments, thickness variations can 
be provided in any section. 
Now widely used in the mass 
production of bomber-trainer 


aircraft and sturdy PT boats 
Haskelite Plymold has convine 
ingly demonstrated its vers 
tility and dependability. In yu 
planning for new and improve 
products shaped to post-wi 
specifications, you will dowel 
to look searchingly into the p* 
sibilities of Haskelite Plymdlé 


*(T. M. Reg. U. S. Pat. Off.) 


HASKELITE MANUFACTURING CORPORATION 
Grand Rapids 2, Michigan 


OFFICES: CHICAGO ° 


DETROIT ° NEW YORK 


HASKELITE 


PLYMOLD ° 


MARINE PLYWOOD ° 
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for ductile metals, that the slope of 
the fatigue curve, as measured on a 
log-log plot, is a measure of effective 
stress and that fatigue curves for vary- 
ing stress concentrations converge 
toward a point near the tensile 
strength of the material at some con- 
siderable number of stress cycles. _ 

Fully 90 per cent of all fatigue fail- 
yes occurring in service or during 
laboratory and road tests are trace- 
able to design and production defects, 
and only the remaining 10 per cent 
are primarily the responsibility of the 
metallurgist as defects in material, 
material specifications, or heat-treat- 
ment. 
Study of fatigue of materials is the 
joint duty of the metallurgic, engineer- 
ing, and production departments. 
There is no definite line between me- 
chanical and metallurgic factors that 
contribute to fatigue. This overlap- 
ping of responsibility is not sufficiently 
understood. It is stated that, until 
more time is devoted to searching for 
mechanical causes rather than metal- 
lurgie causes, the full use of materials 
cannot be realized. S.A.E. Journal, 
July, 1943, pages 248-268 (Trans- 
actions), 42 illus.; ‘Surface Finish- 
ing Methods for Aircraft Engines,” 
Franklin M. Reck, Aero Digest, 
June, 1948, pages 213, 215, 217, 218, 
223, 329, 330, 14 illus. 

Power Plant Performance. Roy 
E. Marguardt and Robert De Vault. 
This is one of a series of articles on 
power-plant performance. It deals 
with the determination of power avail- 
able. The discussion is divided into 
two sections—one on the power pro- 
dueed by an engine at sea level and 
at altitude and the other on propeller 
losses. Sections of the article cover 
the prediction of power by weight- 
fow method, estimation of carburetor 
airflow, altitude performance of sea- 
evel engines, and the altitude per- 
formance of critically supercharged 
engines. Western Flying, June, 1943, 
pees 76, 80, 82, 84, 86, 88, 92, 15 
illus. 

Aircraft Engines on the Production 
lin. H. E. Linsley. The effect of 
the war on aircraft-engine production 
discussed. It is stated that three 
years of war production have created 
‘revolution in manufacturing meth- 
ods such as could not, in all probabil- 
ity, have been achieved in a quarter 
a century of peacetime. As late 
‘8 1938 the manufacture of aircraft 
“igines was virtually on a custom- 
duilt basis. With the outbreak of the 
vat and the sudden demand for 
thousands of engines of a single type, 
. became feasible to consider the pos- 
ability of line production. The 
thange from low to high production 
"as not achieved immediately. 
: In the beginning, little special tool 
‘iulpment was available. Many of 
‘Né Machines it was planned to use re- 
quired 8s much as a year to design 
build. One of the first steps was 
obtain such special equipment as 
he made or adapted in a com- 

Tatively short time and, with the 
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The trregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


help of this and large numbers of 
standard machines, get schedules 
under way. Illustrations show ex- 
amples of this transition and serve as 
a representative cross section of the 
types of equipment now in general 
use. The writer describes how high- 
speed machine tools improve accuracy 
and discusses conveyer equipment es- 
sential for high production. The 
translating of production knowledge 
to peacetime tasks is discussed in the 
closing paragraphs of the article. 
Mechanical Engineering, July, 1943, 
pages 493-496, 10 illus. 

Aero-Engine Manufacture in War- 
time. Group Capt. F. R. Banks. 
The Deputy Director-General of En- 
gine Production in the British Minis- 
try of Aircraft Production discusses 
problems connected with the wartime 
production of aircraft engines and 
explains how Britain is solving them. 
He states that it is only by intensive 
development that a successful engine 
can be put into full production unin- 
terrupted (relatively) by modifica- 
tions. Many modifications have to 
be faced, but major modifications 
that are chargeable to lack of de- 
velopment or to ineffective develop- 
ment have a disastrous effect on pro- 
duction. The value of an efficient 
development department is stressed. 

England’s three principal parent 
firms are listed as Bristol, Rolls- 
Royce, and Napier. Other factories 
building aircraft engines are stated 
to be not concerned with development 
but only with production. These 
plants are in most cases known as 


“shadow factories’ but are, in fact, ° 


large government-owned and managed 
factories. The close liaison between 
aircraft-engine and aircraft construc- 
tion firms is noted. Discussing actual 
engines, reference is made to the 
Rolls-Royce Merlin liquid-cooled en- 
gine in its latest form; the Bristol 
Pegasus and Bristol Mercury poppet- 
valve air-cooled radials, which are 
still giving valuable service in opera- 
tional aircraft; the Bristol Hercules 
sleeve-valve engine, which is now in 
full production; and the Napier 
Sabre liquid-cooled, 24-cylinder H- 
type engine, which has yet to win its 
spurs in war but which is stated to be 
the most compact engine yet buiit 
for horsepower of 2,000. Indian Avia- 
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tion, March, 1948, pages 67-70, 1 
illus. 

The Repair of Damaged Aero- 
Engines. How Bristol Hercules 
sleeve-valve aircraft engines damaged 
by enemy action or accidents are re- 
paired. Inspectors categorize incom- 
ing engines as (1) repairable; (2) 
considered to be damaged beyond re- 
pair; and (3) investigation engines, 
on which special investigation of some 
alleged failure has been requested. 
It is stated that engines damaged be- 
yond repair will often give, when 
stripped down, a varied selection of 
good components, particularly small 
items. These parts are subjected to 
rigorous acceptance tests. 

Repairable engines are subdivided 
into five classes. The degree of strip- 
ping depends on the amount of repair 
required and the previous history of 
the engine as given by its log book, 
though most engines are 100 per cent 
stripped. Details regarding the clean- 
ing, inspection, and repair of the en- 
gine are given. Engines free from 
heavy carbon deposit are washed off 
in paraffin and submitted for inspec- 
tion. The majority, however, have 
to go through a longer decarbonizing 
and degreasing process. 

Aluminum components are sub- 
jected to an etching process for the 
detection of cracks and flaws. Steel 
components are tested for cracks by 
either the Magnaflux or Electroflux 
method. Every component, even 
nuts and washers, is most carefully in- 
spected, the smaller and simpler parts 
being inspected by female labor under 
male supervision. Details are re- 
corded on standard report forms that 
entail the minimum of writing. The 
Engineer, June 11, 1948, pages 470- 
475, 10 illus. 

Piston Rings of Gray Iron. Tracy 
C. Jarrett. Reasons are given why 
gray iron is the most widely used ma- 
terial for piston rings. The compo- 
sition and hardness of typical air- 
craft-engine and Diesel piston rings 
are described. It is stated that rings 
for aircraft engines must have a fine- 
grained structure, while Diesel and 
steam engines require rings of a 
coarser-grained material. 

It is emphasized that close metal- 
lurgic engineering control is necessary 
in the manufacture of piston rings to 
insure good machinability and to 
meet stringent physical requirements. 
Close foundry control also is neces- 
sary. In the United States, piston 
rings are practically all made from in- 
dividual castings. Photographs show 
the microstructure of gray irons for 
piston rings and piston ring molding 
operations. Metals and Alloys, June, 
1943, pages 1188-1195, 18 illus. 


Gliding and Soaring 
Troop Transport Glider Gets De- 


tachable Engines. The announce- 
ment of successful flight experiments 
with self-powered gliders leads to 
speculation on the strategic and tac- 
tical possibilities of such aircraft. An 
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A visitor at the Ranger plant once remarked: “Scratch a Ranger acid test of actual operating conditions in scientifically equippe condition 
engineer and you'll find a scientist!” In creating the Ranger test cells. Ranger’s experimental test cells can simulate fim ray con 
in-line, air-cooled aircraft engine, Ranger engineers began by con- conditions in temperatures as low as —70° F. and at altitudes ‘ e “a 
cerning themselves with the very atoms of which its metal alloys to 40,000 feet. Some of Ranger’s tests on auxiliary devices a or: th 
are composed. They made use of scientific instruments and tech- not duplicated anywhere in the aviation industry. In Ranges structed 
niques unexcelled anywhere in the world in scope and precision. “flying laboratory” — a tactical war plane fully equipped wit Corporat 
And the same advanced metallurgical and scientific test instruments—pilots and & ing equi 
chemical laboratory facilities are today gineers daily add new knowledge craft, 
guarding the quality of Ranger materials in ‘ on THE BEAM that has been discovered before. The R. 
the rush of war-time production. Spectro- pr While thousands of Ranger engines # scribed is 
scopic, chemical and X-ray analyses of efforts, of common dangers, sufferings and turning in a remarkable record in the plas § 20t repro 
materials and finished parts are as much a successes : of the United Nations, Ranger engine high alti 
part of Ranger production as milling ma- —Geo. Washington’. Farewell Address 


chines, turret lathes and grinders. more readable news tomorrow .. 
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important phase of this development 
ig that completed and tested transport 

iders could be motorized temporarily 
and flown to their destination.... 
thus eliminating the necessity for dis- 
assembling them, crating them, ship- 
ing them by rail, and reassemblying 
them in the areas in which they are to 
be used. 

The experiments referred to are 
those conducted between the North- 
west Aeronautical Corporation in 
Minneapolis and Wright Field. 
Standard CG-4A glider types were 
used, powered by two six-cylinder, 
air-cooled, horizontally opposed 
Franklin engines. Aero Digest, June, 
1943, pages 173, 334, 2 illus. 


High-Altitude Flying 


Cabin Supercharging in Scheduled 
Airline Operation. R. L. Ellinger. 
The supercharging of airplane cabins 
for high-altitude flying is discussed. 
It is explained that many small prob- 
lems outside the field of aeronautical 
engineering had to be solved before 
success was attained. The system de- 
scribed by the writer is provided with 
two engine-driven superchargers that 
bring fresh air in from the leading 
edges of the wings. An alternate sys- 
tem brings in air caught by scoops 
located on the top of the fuselage. 
Each of the superchargers has a con- 
trol unit located inside the cabin. 
The subject is dealt with under sec- 
tions covering high-altitude tests, 
sealing, maintenance and _ testing, 
cabin sealing, supercharger problems, 
hydraulic power boost, cabin heating, 
and moisture absorption. The results 
of the experience with this equipment 
are evaluated. S.A.E. Journal, July, 
1943, pages 241-247 (Transac- 
tions). 

Stratosphere Research. Two de- 
tailed descriptions are presented of 
laboratory equipment for the testing 
of human physiologic reactions and 
the functioning of mechanical pres- 
surization systems under high-altitude 
conditions. One investigates the de- 
sign, construction, and operation of 
the decompression chamber used by 
the R.A.F. for the testing of person- 
nel; the other, the chamber con- 
structed by the Lockheed Aircraft 
Corporation for testing the pressuriz- 
Ing equipment of all types of air- 
craft, 


The R.A.F. decompression unit de- 
seribed is a mobile chamber that does 
hot reproduce the cold experienced at 

igh altitudes but permits the pres- 
sure of air in the chamber to be altered 
at will, enabling the main physiologic 
elects of decreased atmospheric pres- 
sure to be demonstrated. It is a 
Welded steel tank made from half- 
inch boiler plate, mounted on a stand- 
ard Brockhouse 5-ton trailer. Cylin- 

re in shape, it is 71/, ft. in length and 

/ ft. in diameter and has seating 
‘ccommodations, oxygen equipment, 
tnd intercommunication telephones 
t six people. The article reports 
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Northwestern Aeronautical Corporation’s glider equipped with detachable engines. 


how climb and descent are simulated 
and presents figures on the effects of 
different altitudes and rates of climb 
on the human system. 

The Lockheed pressure chamber is 
a cylindric steel tank 24 ft. long by 
6 ft. in diameter, with a shell thick- 
ness of 3/, in. A diagram illustrates 
the general layout of the chamber and 
its division by a steel bulkhead into 
two equal compartments....one of 
which simulates the aircraft cabin 
and the other the atmosphere through 
which the aircraft flies. A cam- 
operated pressure regulator is pro- 
vided for automatically controlling 
the pressure within the latter chamber 
to enable the performance of super- 
chargers and their controls to be 
checked under variable flight condi- 
tions. All pressure chamber machin- 
ery is operated from a remote control 
board. Flight, May 20, 1943, pages 
528-531, 6 illus. 


Instrument Flying 


Instrument Approach. Robert N. 
Buck. Problems connected with in- 
strument approach are discussed. 
It is explained that there are two parts 
to instrument approach, the instru- 
ment part and the contact. The ob- 
ject of an approach is to get contact 
down through an overcast, but ac- 
tually an approach does not end until 
the airplane is safely on the ground. 
With the aid of diagrams, informa- 
tion on correct methods of instrument 
approach under various conditions 
is given. Air Facts, July, 1943, 
pages 24-34, 8 illus. 

Instrument Approach by Radio 
Direction Finder. Part II. C. H. 
McIntosh. The conclusion of a two- 
part article explains the problem of 
approach under conditions of high 
wind, together with a plan for ap- 
proaching under moderate winds with- 
out going through the procedure of 
boxing. The problem is worked out 
in eight steps. A coordinated crew 
procedure is set up under five head- 


ings, whereby it is stated that boxing 
and approach can be executed with a 
high degree of precision. 

A procedure for approach without 
boxing is then outlined in 13 stages. 
It is shown that this type of instru- 
ment approach with a direction finder 
closely parallels the usual radio- 
range procedure, the chief difference 
being that directional guidance is 
furnished by the direction finder 
rather than by a radio beam. Avia- 
tion, June, 1943, pages 206, 207, 209, 
320, 3 illus. 

Instrument Cross Checks and Sub- 
stitution. W. A. Straith. How ordin- 
arily unrelated instruments can be 
used to check each other is described. 
The article explains how a group of 
instruments can be used as a substi- 
tute for one instrument that may be- 
come inoperative. Instructions are 
given for making checks on the air- 
speed meter, manifold pressure, and 
rate of climb and for comparing in- 
strument readings with previous ex- 
perience. Cautions and hints are of- 
fered to the instructor, and examples 
for the application of the instructions 
are included. Air Facts, July, 1943, 
pages 44-47, 3 illus. 


Instruments 


Radar—Aerial Watch Dog. Brad- 
ley Jones. A brief historic outline is 
given of the development of Radar 
for locating enemy aircraft and sub- 
marines. The men who have played 
an important role in its development 
are named. A brief description is 
given of how this radio device oper- 
ates. U.S. Air Services, June, 19438, 
pages 19, 45; ‘Some Facts About 
Radar,’ National Aeronautics, June, 
1943, page 44; ‘“‘What Are the Facts 
About Radar,” Popular Science, Au- 
gust, 1942, pages 66-70, 214, 8 
illus. 

New System of Spare Parts Selec- 
tion Aids Production and Field Servic- 
ing. H. N. Droge. The development 
of a system for maintaining adequate 
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“Air Yachts and Flying Motoreyeles” 


says Harry Woodhead, President of Consolidated -Vultee Aircraft Corp. - 


4 | WOULD LIKE TO SEE an air force composed of | The government should furnish free use of airways, 
thousands of all types of military aircraft of lat- airports, landing strips and, through further devel: 


est design—properly maintained, kept up to date by — opment of electronics, provide safe means of blind & airplane 


an extensive development program and able to get to _ flying, take-off, and landing. Simplified design of air- — 
any part of the globe within 24 to 36 hours to throt- craft, making mechanical care easy, coupled withthe J undergo 


America 
The “d 
Mussolinis. and service stations did for the automobile. sure tir 
Britain, 
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In molding that shape, aviation has a great group of large vc 


national routes. silent partners: the TIME-reading men and women on ae 


“And I would like to see a sound plan to encourage whom aviation focuses most of its advertising—the people take th 
3 who have the executive jobs, the income, and the habit- of meet’ 
private ownership of aircraft ranging from air yachts of-accepting-progress that will help fill aviation’s trans Checks 
to flying motorcycles, resulting in the postwar main- port and cargo planes, help fly aviation’s family planes are des 
through the skies of the postwar world. 28, 1943 


Lever 
Believing that the ideas of aviation’s leaders are always John A 


, os interest to the aviation industry, TIME here begins to git various 
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Some idea of the small size of precision 
for Kollsman instruments is given by 
comparison with a micrometer. 


stocks of spare parts for instruments 
and to keep a steady flow of parts 
moving to the war fronts is related. 
The Kollsman Instrument Division 
of the Square D Company made a 
field survey and also recommenda- 
tions that are credited with having 
improved greatly the methods for 
keeping instrument stocks and doing 
instrument maintenance work. Fre- 
quent reference is made to informa- 
tion incorporated in a 100-page book- 
let titled Interchangeable Parts and 
Recommended Spares List, published 
by the Kollsman Instrument Division. 
Aero Digest, June, 1948, pages 151-— 
153, 8 illus. 


Landing Gear 


Aeroplane Wheels. The trend of 
airplane wheel and tire development 
in Great Britain is traced. It is 
stated that tires and wheels have not 
undergone such radical changes as 
Americans were prepared to accept. 
The “doughnut” or really low-pres- 
sure tire has not won acceptance in 
Britain, though increasing loads and 
the need to obtain low ground con- 
tact pressure led the industry to move 
away from the high-pressure tire. 
While there are exceptions, the trend 
has been toward tires of the inter- 
mediate pressure type in which a 
large volume of air is used to carry 
the large loads of modern planes, but a 
Wheel of reasonable size remains to 
take the brake fittings. The subject 
of meeting heavier loads is discussed. 
Checks and tests of tires and valves 
are described. The Aeroplane, May 
28,1943, pages 620, 621, 4 illus. 

Levered Suspension Landing Gear. 
John A. Zagusta. The operation of 
Various types of landing gear is re- 
Viewed, with information on the forces 
*neountered in the landing of an air- 
plane, the problems that are met, and 
the principles of the levered-suspen- 
Sion gear. An analysis of the forces 
and energies involved in landing is 
worked out mathematically, and the 
advantages of the levered-suspen- 
rs type of gear are emphasized. 

ro Digest, June, 1943, pages 161, 
169, 321, 324, 11 


162, 165, 16 
167, 


PERIODICALS 


Lighter-Than-Air 


America Has a Corner on Balloon 
Juice. Jean Ackermann. The war- 
time uses for helium, which is pro- 
duced only in America, are described. 
The increased demand for helium is 
said to be partly attributed to the 
raising of the Navy’s blimp patrol 
from 23 to 151 aircraft. It is noted 
that four new plants under construc- 
tion will bring the production of 
helium to 40 times the prewar output. 
The advantages of helium for use in 
balloons are outlined. Popular Sci- 
ence, August, 1943, pages 89-91, 202, 
8 illus. 

British Barrage-Balloon Secrets. 
Operational details are given about 
the barrage balloons used in Britain’s 
defense network. It is explained that 
these balloons fall into two cate- 
gories. One type stays in the air most 
of the time, being hauled down only 
for repairs or reinflation. The other 
type is raised only during an “alert.” 
Each balloon is held captive by a 
steel cable that winds on a winch 
mounted on a truck trailer. The 
balloons are handled largely by the 
W.A.A.F. Popular Science, August, 
1943, pages 58-60, 7 illus. 


Maintenance 


Fighters and Bombers Fly Home 
for Repair. John Foster, Jr. Dem- 
onstrating the Air Service Com- 
mand’s system for fourth echelon 
maintenance, the activities of the 
Oklahoma City Air Depot are cov- 
ered in detail. The article follows a 
typical plane through the various 
stages of-overhaul, showing how each 
part of the aircraft is subjected to in- 
spection and reconditioning. It also 
describes operations other than main- 
tenance carried out at this center. 
These are connected with the Depot’s 
additional functions as a supply de- 
pot, air freight terminal, training de- 
partment, and modification center- 
intelligence unit. 

In detailing the maintenance tech- 
niques employed, the article also notes 
several devices that illustrate the in- 
genuity of the Air Service Command. 
One is a hydraulic jack for raising into 
position the main oleo struts of heavy 
bombers. Another is a _ bungee 
stretcher in which a hydraulic jack 
stretches the bungees to the point 
where a spread bar may be inserted. 
Aviation, June, 1943, pages 120-123, 
364, 367, 368, 371, 372, 375, 14 
illus. 

New Ford Prop Changer Simplifies 
and Speeds Field Handling. A brief 
description of a quick and simple 
method for mounting and removing 
propellers on the field or at an air- 
port. Innovated by the Ford Motor 
Company, this system utilizes a pro- 
peller hoist mounted on a tractor in 
place of the heavy steel platform 
formerly used. A hydraulic pump 
driven by the tractor engine through 
a standard power take-off shaft raises 


Tenite inspection hole covers. These 
covers are designed to fit flush with both 
the exterior and interior of the plane. 


a platform from which five mechanics 
can work. Aero Digest, June, 1943, 
page 176, 3 illus. 

Fire Protection. Herman Schlos- 
ser. Advice is given on how to avoid 
fires in airplane maintenance and 
overhaul bases. The writer’s recom- 
mendations cover points on planning, 
constructing, and equipping a main- 
tenance station so that fire hazards 
will be reduced to a minimum. In 
addition to general precautions for 
fire protection common to all indus- 
trial buildings, he surveys special 
precautions that apply to the particu- 
lar problem. 

The following are included in the 
rules laid down for the planning of 
hangars, shops, and_ stockrooms: 
Hangars must be separated; welding 
and, insofar as possible, spraying 
should not be permitted in hangars; 
separate areas, properly enclosed with 
fire walls, should be provided for 
such operations and functions as en- 
gine testing and disassembly, battery 
charging and repairing, plating, up- 
holstering and fabric covering, paint 
spraying and doping, and carburetor 
testing; stockrooms should be sepa- 
rated from hangars and shops and 
provided with adequate aisles as well 
as metal storage bins and racks; an 
isolated building should be provided 
for the housing of water-storage 
tanks, pumps, and equipment for 
supplying the stand-pipe and sprink- 
ler systems. The construction point- 
ers refer to shops and stockrooms as 
well as hangars. Necessary emer- 
gency equipment. is listed and a 
course of training for fire brigades is 
suggested. Southern Flight, June, 
1943, pages 32, 34, 39, 51, 3 illus. 

Servicing the “Glass” in Small 
Planes. A. R. Foil. The servicing 
of plastic windshields, windows, and 
skylights of small aircraft is explained. 
It is stated that the loosening of this 
flexible material, which may cause an 
accident, commonly results from mak- 
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NICKEL AIDS THE FARM IMPLEMENT INDUSTRY 


to KEEP ‘EM SERVING { 


America won a victory on the food front 
in 1942 with production that reached 
an all-time high. But even that wasn’t 
enough to feed a hungry, war-torn world. 
So this year’s objectives are higher. 


Farmers need mechanical equipment 
to produce food in winning quantities. 
Now, with the critical shortage of skilled 
farm labor, modern machinery becomes 
vitally important. 

Agricultural equipment engineers 
have steadily improved farm machin- 
ery, lowered costs, and educated users. 
Result: no nation’s farms were ever so 
fully mechanized as ours. And repair 
and service facilities have kept pace so 
farm equipment keeps working without 
excessive breakdowns or delays. 


The foresight of these engineers is 


shown by their repeated specification 
of materials strengthened and tough- 
ened with Nickel. Their experience 
proves that a little Nickel goes a long 
way in the manufacture of parts that 
stay on the job...stressed parts that 
stand shock overloads. 


From tractor transmissions to plow 
discs, from cylinder liners to bull gears, 
Nickel teams up with other metals to 
assure the dependable performance of 
farm implement parts. 


For years, the technical staff of Inter- 
national Nickel has been privileged to 
cooperate with the engineers and pro- 
duction men who are responsible for 
such great achievement in the improve- 
ment of farm equipment ...equipment 
now working at top speed to feed the 


United Nations. INCO’s staff of eng- 
neers and metallurgists offers counsel 
and data to all who seek assistance in 
the selection, fabrication and heat treat 
ment of ferrous and non-ferrous metals 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bu!- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why no? send for your —-—— 
copy of Catalog C today? 


Nickel’ 


| 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wail st., New York 5M 
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ing it too tight. When installing such 
transparent plastics the bolt holes 
should be enlarged to provide proper 
dearance and avoid strain. The 
cleaning of windshields and windows 
is discussed. The use of dirty rags 
will cause scratches, which hold the 
dirt, cut down visibility, and furnish 
the starting point for the breaking of 
the entire sheet. Cleaners with a 
glvent action should be avoided. 
Aviation Service Magazine, May-June, 
1943, pages 8-12, 39, 9 illus. 


Mass Production Overhaul. John 
H. Connelly. The production-line 
overhaul system employed by the 
Southwest Aircraft Corporation for 
the periodic inspection, maintenance, 
and repair of Army Air Forces train- 
ing planes is outlined. Each compo- 
nent of the plane is followed briefly 
through the various stages of dis- 
assembly, cleaning, inspection, re- 
conditioning, and reassembly to which 
itissubjected. The article shows how 
the techniques of breaking down oper- 
ations into standardized divisions 
and maintaining a constant flow of 
materials past specialized workers 
have been applied with most efficient 
results to the job of overhaul. A dia- 
gram charts the production flow of 
the system. 

Located at Thunderbird Field in 
Arizona, the station receives from two 
sources planes to be overhauled. 
One source consists of three training 
fields operated by Southwest (two for 
the A.A.F. and one for the R.A.F.); 
and the other is the San Antonio Air 
Depot, which orders trainers from 
other schools to be flown in for depot 
inspection and repair. Aviation, June, 
1943, pages 213-215, 378, 381, 382, 5 


illus. 


Flying Battleships. A review is 
given in nontechnical language of the 
maintenance operations performed on 
the Short Sunderland. Its structure, 
bomb stowage, control surfaces, power 
plants, tail and flaps, and lubrication 
are the headings under which the 
information is set forth. Air 
ly June, 1943, pages 23-25, 6 
lus, 


Controlled Maintenance. A sys- 
tm of line maintenance used by 
United Air Lines, designed to pro- 
Vide for the most efficient employ- 
ment of the limited amount of equip- 
ment now available, is outlined. The 
forms for handling the office work and 
‘ommunications were developed to 
meet the needs of the entire system, 
and these are given credit for an im- 
portant part in the satisfactory oper- 
ation of the plan. The kinds of work 
one at the major service stations 
and at the Wyoming central overhaul 
ase are described, as well as the du- 
Wes of the equipment-utilization en- 
Sheers and the methods they follow. 

tee grades of service checks are 
detailed, and results are contrasted 
with former methods. Credit is 
given to the men who direct this 
Work. Aviation, June, 1943, pages 
216, 346, 347, 349, 3 illus. 
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A jig used by United Air Lines at its central maintenance base at Cheyenne in obtaining 
more accurate measurement in rigging of elevators and rudders than was possible by 
former metliods. The jig consists of two 1020 steel plates, 0.125 in. thick, attached to 
the elevator torque tube bearing supports on the > stabilizers and braced in be- 


tween with four pieces of ®/;.-in. tubing. The device a 


ows for the checking of one elevator 


against the other and determines the setting against the centerline of the stabilizers. The 
setting of elevator and rudder stops can be accomplished with ease. 


Management 


Absenteeism Under Control at Vul- 
tee. Adrian R. Baish. The Vultee 
Field Division of the Consolidated 
Vultee Aircraft Corporation has re- 
duced its all-over absentee rate to 3.3 
per cent of the workers. In this article 
the supervisor of employee service 
describes the various methods used by 
the company to control absenteeism. 
An active Employee Service Depart- 
ment, a busy post office, and a well- 
stocked general store are features of a 
plan designed to free workers from 
the necessity of taking time out. 
How the Employee Service Depart- 
ment operates is described. Bills of 
the employees are paid through this 
office. Among other services, traffic 
fines are settled, jury duty calls are 
straightened out, and hunting and 
fishing licenses are obtained. The 
store is employee-operated and profits 
go to finance employee activities. 
Automotive and Aviation Industries, 
June 15, 1948, pages 22—24, 74, 5 illus. 

Growth of Wartime Aircraft Or- 
ganization. E. W. Walker. A study 
of the basic types of organization 
suitable for aircraft companies and 
of some of the problems attendant 
upon organizational changes caused 
by wartime growth. A series of nine 
charts is presented as a guide in 
choosing the best organization for 
the particular size of aircraft com- 
pany involved. 

The four types of organization out- 
lined are: (1) the line or military 
organization, based primarily on dis- 
cipline; (2) the functional organiza- 


tion, in which lines of authority and 
instruction pass from each super- 
visor to each foreman; (3) the line 
and staff organization, combining 
some of the advantages of both the 
line and functional types of organiza- 
tion; and (4) the committee organi- 
zation, which is a modification of 
line and staff organization calling for 
the division heads to serve as a com- 
mittee acting on various policies and 
authorizing control procedures. The 
best form of company organization 
for growing aircraft companies is indi- 
cated as a compromise between the 
line and staff organization, with the 
introduction of a certain amount of 
committee organization. Aero Di- 
gest, June, 1943, pages 247, 249, 251, 
324, 10 illus. 


Materials 


Design-Strengthened Materials. 
Richard 8. Smith and Hamilton Gray. 
The purpose of this paper is to present 
pertinent design data and descriptive 
information on a process for increas- 
ing the strength-weight ratios of flat 
sheets of high-strength steel, alu- 
minum alloy, and other metals. 

Briefly, ‘‘design-strengthening,” as 
the process is called, is accomplished 
by passing sheet and strip through 
specially prepared rolls that have, on 
their surfaces, a pattern that is trans- 
ferred to either the top or bottom sur- 
face of the flat sheet or to both sur- 
faces. The patterns are designed to 
improve such characteristics of the 
sheet—resistance to impact, stiffness, 
buckling strength, fatigue resistance, 
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IT’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 


There was a time that Wiry Joe was 
merely the largest independent man- 
ufacturer of replacement wiring for 
the automotive industry. 


Now, Wiry Joe is also known as 
an important source of supply for 
every type of electrical wire and ca- 
ble for aircraft. The complete line 
includes starter cable, high-tension 
cable, primary cable, both original 
and replacement. Wiry Joe also 
makes power and welding cable. 


And just as Wiry Joe automotive 
cable won a name for quality, so, too, 
has Wiry Joe aviation cable. Every 
item in the line is built to meet 
rigid Army and Navy specifications, 
and is produced under the Dostam 
method of manufacture for uniform- 
ity, dependability, high efficiency 
and long life. 


Inquiries regarding wire and cable 
for any type of service will be an- 
swered promptly. 


AVIATION CABLE 


THE CRESCENT COMPANY 


Pawtucket, Rhode Island 


| ete.—as 
| structural requirements. 


may be dictated by the 

Tables of properties of the several 
design-strengthened materials are pre- 
sented. In these tables the properties 
of the original flat sheets are given for 
comparative purposes. Journal of 
the Aeronautical Sciences, July, 1943, 
pages 213-217, 5 illus. 

Conservation Starves the Scrap 
Barrel. ©. C. Shafer. Focusing 
attention upon the opportunities for 
eliminating wasted materials before 
actual production is begun, the writer 
suggests methods of material conser- 
vation through the work of the plan- 
ning, engineering, and tooling depart- 
ments. He explains how the most ef- 
ficient means of conservation find 
their inception in design engineering 
and proper production planning for 
maximum material use, iliustrating 
his points with conservation proce- 
dures of the Consolidated Vultee Air- 
craft Corporation. 

The company’s Material Specifica- 
tion Planning Group is responsible 
for the definite determination of 
stock requirements for each part; 
means are then devised for improving 
existing fabrication methods. Specific 
improvements in fabrication and oper- 
ational methods—initiated by the 
Production Department and the En- 
gineering Department—are described. 


Aviation, June, 1943, pages 138-142, | 


320, 15 illus. 


Sponge made from Koroseal, the plasti- 
cized polyvinyl chloride developed in The 
B. F. Goodrich Company laboratories. 


Effect of Scratches on Fatigue 
Strength of Alclad Sheet. H. J. 
Andrews and G. W. Stickley. Tests 
are described which have been de- 
vised to show that scratches more 
severe than those encountered in 
service do not seriously affect the fa- 
tigue characteristics of Alclad sheet. 
The writers discuss the terms ordi- 
narily employed in specifications to 
cover defects in materials. Existing 
specifications for surface quality of 
aircraft metals are referred to, and 
experiments concerning the depth of 
scratches and tests to determine the 
effects of such scratches are de- 
scribed. Results are tabulated and 
illustrated by charts, drawings, and 
photographs. 

In summarizing the results of ten- 
| sile and fatigue tests, the writers con- 
| clude that even deep scratches have 
| no effect upon tensile strength and 


pioneers with parts 
and hydraulic 


equipment 


The BT-12, all-welded basic trainer built for 
the U. S. Army Air Forces. 


VICTORY (rivets) IN THE BAG! The simple but 
| ingenious trick of keeping rivets in little tram 
parent bags, sorted for size, promises to result 
im a four-to-one saving in rivet cost at Fleet- 
wings. By bagging the rivets, waste is virtually 
eliminated, mixing of sizes is negligible, and th 
heat-treated rivets harden less quickly because 


they are protected from outside air. 


14 FLEETWINGS WORKERS WIN PRIZES! For sug 


gestions to step up production and increas 


the flow of war material to our boys at the front, 
Fleetwings distributed cash awards to fourtess 


Fleetwings workers last month. 


BACK IN 1937 when Fleetwings produced its 
first hydraulic valve, the production figures of 
today would seem fantastic. From that fin 
valve (used on the pioneer stainless steel plex, 
| the Seabird) has sprung Fleetwings’ complete 
line which includes gun turret valves, single 
| unit flap control valves, and solenoid-operated 


valves (automatic). 


KEEP INFORMED: Write for 


monthly magazine of time- 


| 
“The Arrow,” Fleetwings 


ly news and hints on plane 
and plane parts produc- 
tion. Write your request on 
your company stationery. 
Address it to “*The Arrow,” 
Fleetwings Plant Number 


Two. 


Division of Kaiser Cargo, Ine. 


BRISTOL PENNSYLYANU 
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Over.aij size: 4% by 4% 
8 
by 2% inches 


Weight: 2 pounds 


For quicker, easier engine starting 
REGARDLESS OF MAGNETO SPEED 


From the Aleutians to the Sahara—at almost any 
temperature—this new G-E starting vibrator 
helps provide instant ignition, which means quick, 
easy engine starting. A pulsating, low-voltage 
current is applied direct to the low-voltage wind- 
ing of the magneto, and is stepped up by trans- 
former action within the magneto to provide a 


high-voltage output, regardless of low magneto 
speed. 


Highly efficient. Power losses are minimized, 
battery-current drain is low, and radio interfer- 
ence is almost completely eliminated. The vibra- 
tor operates only during the starting cycle; it is 


then automatically disconnected from the igni- 
tion circuit. 


Sturdy construction. External parts are 
thoroughly protected against corrosion. A plated- 
steel case provides durability and strength. Coils 
are embedded in a specially developed, high- 
melting-point, moisture-resistant insulating com- 
pound. The vibrator is protected 

by a special relay against in- 

ductive voltage surges from 

the magneto. General Elec- 

tric Company, Schenectady, 

New York. 


IMPROVE AIRCRAFT ELECTRIC SYSTEMS WITH THESE G-E TRANSFORMERS 


copy of “SPECIALTY TRANS- 
FORMERS FOR AIRCRAFT.” — 
Keeps you up to date on G-E 
trensformers for comba 
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Watertightness is assured by processing metals to make then 


precise operations—including the sealing and minute teg. 


every part of an Edo float saves valuable work-hours jn 


test. Every compartment is filled individually and sub 
At lower left: An operator inside a compartment tests the 
with water. Lower right: A joint between adjoining sheets 


which remains plastic and keeps the joint leak-proof. 


Making floats watertight—is a job at which Edo has had 


big job of today in building the world’s finest all-metal floats 
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yield strength and only a small effect 
upon elongation and fatigue strength, 
noting that the conditions imposed 
were undoubtedly much more severe 
than those that occur during normal 
handling of Alclad sheets. The ruling 
that scratches that do not penetrate 
the aluminum coating and into the 
core are not cause for rejection is ap- 
proved by the writers. Aviation, 
June, 1943, pages 154, 155, 157, 5 il- 
lus. 


Medicine 


Medical Research in Some Aspects 
of Aircraft Design. William E. Rus- 
sll, John R. Erwin, and Hugh R. 
DeHaven. It is observed that the 
rapid evolution of aircraft design has 
removed many of the hazards attend- 
ant upon flying in earlier times but 
has brought new problems for the 
medical profession calling for the 
improvement of the physical abilities 
of flight personnel to make full utili- 
zation of the advances in the aircraft 
they are flying. Physiologic limita- 
tions and the functions of aviation 
medicine in the aircraft industry are 
discussed with special reference to the 
factors that make unique the applica- 
tion of medicine to flight work. 

A program for the maintenance of 
the health of flight personnel is out- 
lined, and the work of the Boeing Air- 
craft Company in the expansion of 
high-altitude flying through its ex- 
tensive research in that field is de- 
scribed. Statistics are compiled on 
the records established by the Boeing 
fight-test crews. Among the sub- 
jects investigated are aerophysema, 
oxygen, and pressurizing equipment. 
A section of the article deals with in- 
juries resulting from aircraft acci- 
dents, analyzing the causes and pre- 
ventive measures for injuries in major 
and minor accidents. Types of struc- 
tures designed to minimize the effects 
of accidents are reviewed and a pro- 
gram of experiments is projected, to 
lacilitate further progress in this field 
of research. Journal of the Aero- 
nautical Sciences, July, 1943, pages 
227-231. 

Hitting the High G’s. Eric Sloane. 
A study of the physiologic effects of 
abnormal accelerations upon the hu- 
Man system. Reactions to the pull of 
sfavity are followed through from lg 

and the sensations caused by vari- 
ous flight maneuvers—such as greatly 
accelerated dives and tight turns— 
a€ examined. The ‘“black-out” and 
rout” are explained. The article 
considers briefly the physiologic 
dlects of high altitudes, together with 
methods of combating them. Sky- 
rly June, 1943, pages 38, 39, 69, 1 


Development of a Medical Service 
for Airline Operations in Africa. This 
isthe second part of a two-part article 
® the development of a medical 
ee for an African air line. In- 
Pee are diseases of the gastrointes- 
imal tract—that is, diarrheas and 


PERIODICALS 


dysenteries—are discussed. Other 
subjects covered include general medi- 
cal problems, psychiatric problems, 
and surgical problems. A summary 
of conclusions and also an appendix 
containing health rules are included. 
War Medicine, June, 1943, pages 619- 
634. 


Metallurgy 


The Metallurgy of Modern Alloys. 
R. H. Harrington. The sixth of a 
series of articles on heat-treating 
definitions for modern alloys. Reac- 
tions in the solid state of alloy sys- 
tems, which are the basis of all heat- 
treatments, are discussed under sec- 
tions covering ‘“‘bi-variable”  solid- 
solution phase boundaries, eutectoid 
inversions, direct allotropic alloy 
transformation, and intraphase transi- 
tion horizontals. Heat Treating and 
Forging, June, 1943, pages 282-285, 
302, 3 illus. 


Meteorology 


Cumulo-Nimbus Clouds Play Prank 
on Pilots. The experiences of the 
crew of a Short Sunderland with the 
effects of cumulo-nimbus clouds while 
on operational flight are recounted. 
The story is told of the way the strong 
upward current of air tossed the 
heavy plane about and how, when re- 
leased, the plane hurtled downward 
through 3,000 ft. before its pilots 
could recover control. The causes of 
these currents are explained in non- 
technical language, as well as the ef- 
fects of the electrical fields that de- 
velop in the vicinity of clouds of this 
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type. Air News, June, 1943, pages 16, 
17, 3 illus. 


A Previsao do Temp (Weather 
Forecasting). Carlos Martins. A 
historical review on meteorology and 
its transition from the empirical into 
the scientific stage. The writer traces 
the ways by which weather forecast- 
ing has been developing through the 
ages. It was assumed that the moon 
in its various phases had a direct in- 
fluence on the weather. Many rules 
were laid down, and all amateurish ob- 
servations centered on the moon. As 
an example, an old saying: “If it 
thunders at the time of the new moon, 
there will be rain for the next 30 days,” 
is stated to be one of the oldest weather 
rules. 

The first step into the realm of 
scientific observation is said to have 
been made in 1744 by a minister of 
Banbury, England, who based _ his 
forecasts on formation and movements 
of clouds, formation of fog, and varia- 
tions of the wind. Since then, meteor- 
ology gradually developed first into a 
domestic and afterward into an inter- 
national weather service. Revista do 
Ar, January, 1943, pages 8-11. 


Military Aviation 


Lightnings Strike ’Cross the Sea. 
The story credited as that of the 
world’s first transatlantic ferry flight 
by fighter aircraft is told. Scores of 
Lockheed Lightnings made the mass 
crossings recently and Lockheed field 
service representatives who accom- 
panied the deliveries brought back the 
story of the flight. It is stated that 
only one of the planes was lost, al- 
though six others were damaged in 


A Sperry 0.50-caliber computing sight in a Sperry-designed upper turret. (See page 187.) 
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making landings on a glacier when 
weather prevented them from locating 
an airport. After a stop in England, 
many of the P-38’s continued to the 
African front for a Burbank-to-Africa 
journey of over 8,000 miles. It is 
pointed out that the fighters were 
especially equipped for the Atlantic 
voyage, carrying long-range oxygen 
equipment and droppable gasoline 
tanks. National Aeronautics, June, 
1943, page 19, 1 illus. 

Scoring the Box Score. A summary 
of Army Air Forces rules for scoring 
enemy planes as “‘destroyed,”’ ‘“‘prob- 
able,” and “‘damaged.”’ Only under 
three circumstances may an enemy 
aircraft be reported as “destroyed”: 
(1) It must be seen descending com- 


pletely enveloped in flames; (2) it 
must be seen to disintegrate in the air, 
as when a complete wing or tail as- 
sembly is seen to be shot away from 
the fuselage; or (3) if the plane is a 
single-seater and the pilot is seen to 
bail out. 

To be considered a “probable’’ 
an enemy plane must be so thor- 
oughly afire as to make it impos- 
sible for the crew to extinguish the 
flames, or it must be damaged to an 
extent that leads the American pilots 
to believe, from their own experience, 
that a plane so damaged could not 
land safely. An enemy airplane may 
be reported as “damaged” only when 
parts are seen to be shot away. Fly- 
ing, pages 39, 158, 160, 2 illus. 


COVERALLS 
IN A 


“SALESMAN’S 


Coveralls always 
accompany a Laucks 
Glue man on his calls. His 
training for service is to 
dig right into your prob- 
lem with you, not only at 
the desk, but in the plant. 

The Laucks Glue man is 
a trained technician 
equipped with facts and 
the “know how” — backed 
by a great glue research 
organization. He repre- 
sents the world’s largest 
makers of water resistant 
and waterproof glues. His 
counsel is 

Laucks Aircraft Glues 


Consult LAUCKS—America’s Glue Headquarters 


are formulated for use for 
fuselages, nacelles, instru- 
ment and floor boards, 
seats, flaps, wings, tail as- 
semblies, bomb-bay doors 
and spars. 

For counsel, supplies 
and service, call on Amer- 
ica’s Glue Headquarters. 


LAUCKS, Inc. 
CHICAGO, 2 — 6 N. Michigan Ave. 
SEATTLE, 4 — 911 Western Ave 
LOS ANGELES, 1 — 859 E. 60th St. 
Factories: Seattle, Los Angeles, 
Portsmouth, Va., Lockport, N. Y. 
In Canada Address: 

1. F. LAUCKS, Ltd., Granville Island, 
Vancouver, B.C. 
HERCULES-LAUX-MERRITT, Ltd., 

Stanbridge, Quebec 3 


Naval Aviation 


Mass-Production Carriers. 
Sydney. The function and productig, 
advantages of the U.S. Navy’s angi. 
iary aircraft carriers are relate) 
These auxiliaries are converted frog 
merchant ships and are designed fy 
two principal tasks—to provide aeriy 
escort for important convoys and 4 
ferry relatively short-range planes ¢ 
combat zones. While they are yo 
regarded as substitutes for combatay 
types of carriers, they can be pr. 
duced in large numbers at much 
greater speed and much less cog 
Some details on the constructioy 
equipment, and performance of cop. 
verted carriers are included in th 
article. Flying, July, 1943, page 
24-26, 142, 5 illus. 


Sea Fighter Air Cover. B. J. Hy. 
ren. A discussion of principles of air 
cover, as supplied to surface craft by 
carrier-borne fighter planes. Review. 
ing the record of sea fighters, the writer 
protests against any claim that car. 
rier-borne fighters necessarily must be 
inferior in performance to land-based 
fighters. 


In discussing the efficiency of car. 
rier-borne fighters, the writer states 
that no important handicap is imposed 
at operational speeds by the carrier- 
based plane’s extra equipment (such 
as arrester gear equipment and cats 
pult spools) and that its speed is far 
in excess of the maximum speeds 0! 
bombers and_ torpedo-bombers t- 
tacking the ship. Comparing the 
sea fighters with land-based fighters 
he states that if the carrier keeps its 
distance from land bases, as it almost 
invariably does, the extra loading 0 
fuel required by the land-based plane 
more than outweighs the extra equip- 
ment needed for deck operation 
Flight, May 13, 1943, pages 506-508, 
4 illus.; “Escort Carriers,” The Aero- 
plane, May 28, 1943, pages 618, 619, 
5 illus. 


Nine Lives Aren’t Enough. 
Piersol. Highlights in the operation# 
record of the Catalina PBY are tt 
viewed briefly. It is told how, instead 
of conforming to theories that a tel 
year old airplane design should be 
ready for discard, this patrol bomber 
has continued to serve sturdily 
many fighting fronts. Exploits of the 
Catalinas with the British and Amet 
can navies, over both the Atlantic 
the Pacific oceans, are noted. Weslem 
Flying, June, 1943, pages 39, 74! 
illus. 


Paint 


Finishes for Plywood in the Aire 
Industry. Roy B. Anderson. 
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Like other American aircraft, ‘““Corsairs” are Aerol- 


spee 
a a § equipped. Thus they can take off and land on a 
> hs flight deck with speed and safety. 

r mye " The superb performance of Aerols on today’s war 
It almos 

loading 0! planes is but a prelude to the safety and comfort 


a they will contribute to after-the-war aviation. 
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THE CLEVELAND PNEUMATIC TOOL COMPANY 

The Aert- AIRCRAFT DIVISION e e CLEVELAND, OHIO 

s 618, 619 Also Manufacturers of Cleco pneumatic tools for the aircraft and gen- 

eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 

gh. Radi and buses, and Cleveland rock drills for mining and construction work. 
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*THE SHOCK ABSORBING UNITS ON AN AIRPLANE'S LANDING GEAR THE 


NAME IS DERIVED 
FROM THE WORDS “AIR” AND “OIL"—THE 


FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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tection, weight, smoothness, and serv- 
ice; the needs of the production de- 
partment for easy and quick process- 
ing; and the requirements of simple 
and speedy refinishing in the field. 
The requirements of such an ideal 
finish are listed. Reasons why mois- 
ture resistance is a primary require- 
ment for an ideal finish are given in 
sections covering the change in weight 
of wood with moisture absorption 
and the loss in wood strength with in- 
creased moisture content. The loss of 
strength properties for birch, with 
increasing moisture, is shown in a 
table. Information on the effective- 
ness of moisture-excluding coatings is 
given. Other subjects discussed in- 
clude factors affecting the formulating 
of a finish, different types of coatings 
tested, and methods of application. 
Uses for plywood-aircraft coatings are 
listed. Mechanical Engineering, July, 
1943, pages 506-510. 


Personalities 


They’re Dreaming of Bright Sky- 
ways. W. B. Courtney. Brief char- 
acter sketches of five leaders of the air- 
craft industry are accompanied by 
some data on the planes they are de- 
veloping for postwar air travel. The 
men about whom the article is written 
are: Glenn L. Martin, Hall L. Hib- 
bard, I. M. Laddon, Donald W. Doug- 
las, and John K. Northrop. The air- 
planes discussed are: the Martin 
Mars, the Lockheed Constellation, a 
400-passenger experimental plane 
planned by Consolidated Vultee, the 
Douglas C-74, and the Northrop Fly- 
ing Wing. Part of the article is de- 
voted to depicting the future of avia- 
tion—the speed, comfort, and econ- 
omy of air travel after the war. 
Collier’s, June 19, 1943, pages 16, 17, 
70, 72, 74, 5 illus. 


Personnel 


Accident Prevention in Airplane 
Production. William 8. Rhodes. A 
survey of some methods and routines 
by which airplane companies are pro- 
tecting their workers from industrial 
accidents and illnesses. One method 
noted is the means of safeguarding per- 
sonnel from punch-press accidents by 
redesigning the fixture so that the 
operator does not have to hold the 
part in the machine. Volunteer safety 
organizations; preemployment medi- 
cal examinations; medical checkups; 
and periodic inspections of equipment, 
tools, working areas, and procedures 
are described. Other observations 
refer to the precautions taken for 
personnel who work around lead pots, 
paints, degreasing, and other opera- 
tions where solvents vaporize and 
where workers are exposed to breath- 
ing the fumes. The problem of mini- 
mizing the dangers attendant upon 
grinding, cutting, and sawing of mag- 
nesium parts is also considered. Fly- 
ing, July, 1943, pages 105, 106, 116, 
119. 5 illus. 


Photography 


Aerial Cameras. J. A. Oates. An 
outline is given of the construction of 
the type F 8 aerial camera, together 
with a detailed description of the 
manufacture and assembly of certain 
major components at a Kodak factory. 
It is noted that this camera is used 
extensively by the Royal Air Force 
and incorporates many interesting 
photographie, electrical, and mechani- 


Plastics and Plywood 


Plastics and Their Application to 
Aircraft Construction. J. T. Zhibit- 
sky. In this article, which originally 
appeared in Aviation Industry, U.S.- 
S.R., it is explained that in the Soviet 
Union economical organization and a 
practically inexhaustable supply of 
raw material are favorable conditions 
for the rapid development of the plas- 
tics industry. The advantages of plas- 
tics are outlined. The writer discusses 
the various types of plastics and their 
application to aircraft construction, 
the working of plastics, and applica- 
tions of plastics abroad. The Journal 
of The Royal Aeronautical Society, May, 
1943, pages 138-148. 

Plastics Production. The facilities 
for the manufacture of plastics at the 
plant of De La Rue Plastics, Ltd., of 
England are described. It is stated 
that the plant is equipped to manufac- 
ture a wide range of plastic products, 
including aircraft equipment and sup- 
plies. Both paper and fabric are used 
for the laminates in the material manu- 
factured by this company. The pro- 
duction methods are outlined. Opera- 
tions in the section of the factory de- 
voted to the manufacture of plastic 
resins and molding powders are de- 
scribed. A recent development upon 
which the factory is now engaged con- 
cerns a reinforced plastic material. 
This is a high-tensile plastic material 
with oil reinforcement. Aircraft Pro- 
duction, June, 1943, pages 299-301, 8 
illus. 

Thermoelastic C-Stage Laminates. 
E. F. Lougee. A process for producing 
standard aircraft parts using thermo- 
elastic C-stage laminates is described. 
The writer explains how the chief 
plastics engineer of North American 
Aviation developed a method for 
making ammunition chutes, ejector 
hoppers, and ammunition boxes out of 
plastics. These parts formerly were 
constructed of metal. The hopper had 
to be seam-welded from four separate 
stamped parts to form the deep draw. 
It required a plastic lining to protect 
it from abrasion and denting caused 
by the empty shells ejected from the 
gun. Now the hopper is made in one 
piece of plastics laminate in less than 
3 min., with a saving in both weight 
and cost. How other aircraft parts 
are made from phenolic laminated 
sheet is described. Modern Plastics, 
June, 1943, pages 69-71, 148, 8 illus. 


cal features. The equipment is m 
factured on the batch principle § 
same machine tools being used fog 
variety of operations. The writer 
cusses the design and operation of 
camera, the methods of machi 
the body and lens cone, and the g; 
ing equipment for assembly and @ 
spection. Details are given op 
production methods employed. 

craft Production, June, 1943, p 
280-289, 29 illus. 


Afworker finishing the Lucite nose piece 
for the Martin 187 bomber. This is one 
of the largest plastic bomber noses now 
being made in this country. 


Plastic Heating by Oil. J. le 
Maire. An examination of the poss- 
bilities of using oil as a heating medium 
for plastic dies. Indicating the limite 
tions of electric elements and steam, 
the article reports on the action and 
advantages of certain oils that have 
easy firing quality at low tempers 
ture. The equipment and operating 
costs for such techniques are said t 
be comparatively inexpensive. Com- 
mercial Aviation, May, 1943, pages 
139, 140, 4 illus. 

Stressed-Skin Wooden Construction. 
Part II. W.Stepniewski. The second 
part of an article on strength problems 
of stressed-skin construction Is pre 
sented. The general trend of this ex- 
amination is the rough definition 0! 
the optimum distance of ribs for bulk- 
heads when the following are known 
(a) outside dimensions of a compe 
nent; (b) loads sustained by this coll- 
ponent; (c) physical and mechanics’ 
characteristics of the skin; and (¢ 
weight of a rib or bulkhead. Calcula- 
tions are given for compressive a0 
shear stress, basic relations are ¢& 
fined, and formulas are worked out!" 
the estimation of optimum distance? 
ribs and bulkheads and of the loa 
per inch of the circumference of the 
skin section. Some examples ' 
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This is a chunk of Bornite - weight 1/4 Ib. 


Pretty, isn’t it? But it takes a surprising lot of this “rock” and other copper ores to 
supply today’s demands. A chunk of bornite this size is needed for the single ounce of 
copper in the cup for ONE caliber .50 tracer bullet jacket. 


Nature doesn’t give up its copper easily. It takes time to mine, crush and grind the 
ore, to smelt it... to refine the copper, melt and cast it. Only then is copper ready to 
be remelted and alloyed, cast, rolled or drawn into commercial shapes such as sheets, 
wire, rods and tubes—in quantities never before imagined possible—yet scarcely 


enough to go ’round. So we ask that you conserve it. Use it wisely. 


Where is all the copper going? Everywhere. 950 lb. in an M-4 tank, 348,000 lb. in a 
submarine, 463,000 lb. in a destroyer. And in the air, a place you’d least expect it, 
a Flying Fortress takes 2,968 lb., a Curtiss P-40, 1,001 lb. The Bell Airacobra, illustrated 
above in action, used 938 lb. of copper in its construction. And as for ammunition—a 
single plane such as this, shooting continuously instead of in bursts, could “use up” an 


additional 280 lb. of copper in sixty seconds of combat. 


Turn the page and see the job that Anaconda Copper and its alloys Brass and Bronze 
are doing in the Aircraft Industry. 
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General Offices: Waterbury 88, Connecticut 


Anaconda Copper & Copper Alloys 
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Avialite intake valve seat insert for 
Pratt & Whitney Aircraft Engines. 


Gear rings machined of Ambraloy to take 
shocks of retractable landing geor. 


Anaconda Copper Alloys are not newcomers to the Avia 
tion Industry. They played an important part in the en- 
gines that made possible the first trans-Atlantic, trans 
Pacific and round-the-world flights. 


But times and planes have changed, and with them de- 
signs for engines, structural equipment and accessories. 
New standards of aircraft engineering lean heavily on spe- 
cially developed copper alloys for hundreds of special- 
purpose applications. Some of these Copper Alloys are 
briefly described here—each performs its assigned task ef- 
ficiently and dependably, reducing maintenance and sav- 
ing priceless man- and plane-hours. 


This special aluminum bronze 
was developed by The American Brass Company for valve 
seats and guides to withstand the hammering or peening of 
valves on long, high speed flights. It is also remarkably 
resistant to pitting by carbon. The coefficient of expansion 
of Avialite 915 closely corresponds to that of aluminum 
alloy piston heads, making it an exceptionally suitable ma- 
terial for spark plug bushings. Avialite 915 has been ap- 
plied to many other aircraft uses including propeller hub 
cones, gears, bushings and machined parts. One of the fore- 
most builders of aircraft engines uses 85 different parts 
made of this Anaconda Alloy. 


Ambraloy 
928 and 917 are other aluminum bronzes extensively used 


for the construction of aircraft and, together with Avialite 


915, are the most important copper base alloys used in the 
aircraft industry. While each has its special application, 
their outstanding characteristics are: (1) Good corrosion 
resistance, (2) high strength, (3) resistance to oxidation at 
elevated temperatures, (4) good bearing qualities under 
certain conditions, (5) lighter weight ...5% to 10% less 
than ordinary brasses and bronzes. 
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For maximum performance, Copper Alloys often combine in one material 
the desirable properties of several metals. Illustrated here are a number of 
uses of Anaconda Copper Alloys in the Aircraft Industry. Some alloys were 
chosen for their high tensile strength combined with a high fatigue limit; 
others for their good spring qualities, hardness and high conductivity; yet 
others provide good bearing qualities with excellent corrosion resistance. 
Strong, tough, workable, weldable and machinable, Anaconda Copper Al- 
loys are readily adaptable to the high standards of aviation engineering. 
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HIS partial list is in- 

dicative of the parts, 
places, equipment and ac- 
cessories in which Anacon- 
da Metals are used in the 
Aircraft Industry. Forms 
include sheet, wire, rod, 
tubes,special drawn shapes, 
hot pressed parts and pres- 
sure die castings. 


Spark plugs 
Bellows 

Radio parts 
Condensers 
Terminals 
Thermostats 
Oxygen masks 
Battery parts 
Electrical instruments 
Gunsight parts 
Strainers 

Meters 

Gages 

Wire cloth 

Tie wire 

Water stills 
Carburetor parts 
Transmitter equipment 
Springs 

Rivets 

Indicators 
Generators 
Starters 

Gears 

Hydraulic assemblies 
Regulators 
Gyroscopes 

Drift meters 

Lens mounts 
Bushings 

Bearings 

Pump parts 
Magnetos 

Valve stems 

Valve guides 
Bolts, nuts, screws 
Other fastenings 
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Tobin Bronze was one of the 
first scientifically developed copper base engineering al- 
loys. This copper-zinc-tin alloy was originated in 1885 by 
Lt. Tobin, a naval officer seeking an alloy to resist salt 
water corrosion. Since then, the fabricating technique of 
The American Brass Company has improved Tobin Bronze 
so that today it is outstanding as an engineering material. 
Tobin Bronze is used for airplane turnbuckle barrels (see 
inside pages), lock nuts, valve stems and many other mo- 
tor and equipment parts. In the form of wire and rod, 
Tobin Bronze is widely used for high-strength assembly of 
iron, steel and copper alloy parts by low-temperature piste ining tube for aero- 
oxy-acetylene welding. 


Everdur Metal, the original Copper-Sili- 
con alloy, was developed for engineering uses requiring the 
tensile strength of mild steel, immunity to rust and high re- 
sistance to other forms of corrosion. This metal is furnished 
in four standard alloys; for hot working, cold working, screw 
machine production, and sand casting. Manufactured to 
U.S. Army and Navy Specifications, Everdur 1010 tube is 
being extensively used for high pressure hydraulic control 
lines, fuel and oil lines. The high strength and high resist- 
ance to fatigue of Everdur tube provide especially suit- 
able qualities for this type of application. Contact rings for 
electrical controls on variable pitch propellers are also 
made of this versatile material, as are many types of bolts, Fastenings of Everdur . . strong, tough, 
nuts, screws and other fastenings. 


For 11 years The Ameri- 
can Brass Company has been producing a wrought alloy of 
copper and beryllium. This metal, Anaconda Beryllium 
Copper, responds to heat treatment to a far greater degree 
than any other copper alloy, and possesses physical prop- 
erties in excess of those of other copper base metals. It has 
excellent spring properties, high tensile strength and en- 
durance limit, and good electrical conductivity. Because 
Anaconda Beryllium Copper can be worked and formed in 
its soft annealed state and then greatly strengthened and 
hardened by heat treatment, it has many useful applica- 


tions in instruments, gages, aerial camera parts and other Wright Cyclone Engine parts made 
aircraft equipment. of Anaconda Beryllium Copper. 


* Trade Mark Reg. U.S. Pat. Off. 


AWACONDA 


“ANACONDA COPPER AND COPPER ALLOYS” 


This booklet, Pustication B-28, provides general constants, physical and chemical properties and descrip- 
tions of all standard Anaconda Products. A copy will be mailed on request. The inside pages of this insert 
show where Anaconda Metals are going in the Aircraft Industry—and why. 
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A 100% RECORD 


Awards on May 8th, 1943 to 
two plants in Kenosha, Wis., 
completed this 100% record for 
The American Brass Company. 


This is the story in terms of war production 


Our Connecticut plants were among the first in 
the brass industry to receive the coveted ‘“E”’ 
Award for outstanding production of war ma- 
terials. Since then al/ our plants, including 
those in the States of Michigan, Wisconsin and 
New York, have been similarly honored 

As the largest fabricator in the copper and 
brass field, The American Brass Company is 
keenly aware of its responsibility to serve the 
cause of the United Nations. 


WARTIME PRODUCTION RECORD OF U.S. BRASS INDUSTRY ] 
showing percentage increases over 1939 h 


1939 1940 1941 


This chart*, based on 1939 peacetime product 
swing into all-out war production, both by the 
ricating industry and The American Brass Comy 
Government-owned plants). All-time productior 
continually broken ever since the National Def 
tiated in 1940 


*Based on compilations of The American Burea 


sumer 


General Offices: Waterbury 88, Connecticut 


Since 1939, production has been tripled, with 
virtually every pound today going for war 
purposes. 

This record was accomplished by close co- 
operation between management and labor . 
careful planning for rapid conversion to war- 
time operations . . . intensive training of new 
personnel .. . plus efficient utilization of exist- 
ing and new plant equipment. 

Detailed figures, of course, cannot be re- 
vealed, but The American Brass Company is 
consistently breaking all previous volume rec- 
ords. In addition to its U.S. plants and that of 
a Canadian subsidiary, Anaconda American 
Brass Ltd., the company’s production also em- 
braces three plants operated for the United 
States and Canadian Governments. 

Shipments this past January were the largest 
in the company’s history. March exceeded Jan- 
uary. The first quarter of ’43 was by far the 
greatest tonnage quarter in the records of the 
company. 

The American Brass Company is proud in- 
deed that all the plants it operates in the U.S.A. 
have won the honor of flying the Army-Navy 
“E” for excellence in production. But it is even 
prouder of the organization and the will-to- 
produce that have made this record possible 

. and will keep it going. 


DA THE AMERICAN BRASS COMPANY 


Offices and Agencies in Principal Cities 


Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Lto., New Toronto, Ont. 
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lained, and numerical examples of 
calculation are given. Aircraft Engi- 
neering, May, 1943, pages 126-129, 3 
illus. 

| Fittings for the Thunderbolt. In 
numerous places throughout the Re- 
public Thunderbolt fighter plane plas- 
ties play major and minor rolls, serv- 
ing wherever it has been proved that 
they will save weight, provide strength 
and make possible rapid, economical 
production. Cockpit enclosures (ex- 
cept for the windshield) are of trans- 
parent methacrylate sheet; name 
plates are of molded and laminated 
materials; handles and knobs are 
made of plastic; some of the pilot 
seats are of plastic-plywood; lami- 
nated and molded units serve as es- 
sential insulating equipment in many 
instances. The cockpit ventilator, 
which is molded of a high acety! cellu- 
lose acetate, is described in consider- 
able detail. Various fittings made of 
plastics are illustrated. Modern Plas- 
tics, June, 1943, pages, 72, 73, 6 
illus. 

Plastic Developments from Red- 
wood. Harry F. Lewis. An article 
that describes research work directed 
toward the production of plastics from 
the giant redwood trees growing in 
the Pacific Coast region of the United 
States. It is stated that lumbering 
operations result in a high percentage 
of trees going to waste. The Pacific 
Lumber Company has been carrying 
out research on the production of use- 
ful materials from this wasted wood. 
The particular application stressed in 
this paper is that of redwood plastics. 
Mechanical Engineering, July, 1943, 
pages 515-517, 2 illus. 

Seaplane Floats Goto War. Plastic- 
bonded plywood floats developed by 
the Heath Company and now being 
manufactured for military planes are 
described. It is explained that the 
floats are light and inexpensive and 
that they will be available for civilian 
planes after the war. An illustration 
shows how the top skin of the float, 
which is a single piece of plastic- 
bonded plywood, is glued to the skele- 
ton in a specially designed jig. Mod- 
= Plastics, June, 1943, page 84, 2 
illus. 

Duramold Speeds Stabilizer Pro- 
duction. Herbert Chase. A detailed 
description of the fabrication sequence 
in which the Duramold process is ap- 
plied to the manufacture of stabilizers 
for Fairchild Primary Trainers. The 
account includes data on the produc- 
tion and fabrication of components of 
the stabilizer frame, its assembly, and 
application of the stabilizer skin, as 
well as on the method by which the 
skin is prepared. It is explained how 
the molding process enables the dis- 
tribution of weight according to stress 
pattern and produces smooth shaping 
of curved-skin surfaces. Other ad- 
vantages claimed for this method of 
fabrication are that it eliminates all 
hailing, requires less time and expense, 
and results in a stronger, lighter stabi- 
lizer, _ Aviation, June, 1943, pages 
150-153, 316, 319, 320, 8 illus. 


PERIODICALS 


One stage in the manufacture of the Mosquito. Along the full length of the cement 
fuselage form, rows of steel bands, tightened by turnbuckles, are placed to hold the glue- 
saturated plywood sheet to shape for at least 5 hours. The bands are perforated to allow 
the surplus glue to escape and prevent possible hydraulic action which may cause serious 
wrinkles. After removing these bands the shell is left exposed to the air for several hours 
before the next operation commences. (See page 177.) 


Hydraulics in Transfer Molding. 
George W. DeBell. In transfer mold- 
ing, hydraulic flow should not be re- 
garded as merely a means of moving 
the material from the pot to the cavity. 
The method of transferring material 
from the pot to the cavity may have 
an appreciable bearing on the strength 
of the ultimate product. The material 
may be degraded in quantity during 
transfer. Fundamental principles of 
hydraulic flow are outlined and the 
effects of hydraulic flow in transfer 
molding are discussed. Modern Plas- 
tics, June, 1943, pages 88, 89, 148, 
150, 7 illus. 


Points on Plastics in Aircraft Engi- 
neering. PartIII. John Sasso. The 
concluding article in a series on the 
engineering and design of plastic com- 
ponents for aircraft examines the basic 
principles of molding and the design 
of plastic parts. Molding processes 
are placed in two distinct classifica- 
tions, compression and injection, each 
of which is briefly described with 
comments on their advantages and 
limitations. Compression molding 
and transfer molding of thermosetting 
materials are defined, as well as in- 
jection molding and compression mold- 
ing of thermoplastic materials, in- 
formation being given on the factors 
upon which the processes depend. 
The importance of good design is em- 
phasized, and points are made with re- 
gard to the tolerances to be main- 
tained. Rules governing fillets are 
compared with engineering practice as 
exemplified in metals. Threads and 
fastening methods are discussed. Tab- 
ulated figures cover average thermal 


expansion and average mold shrinkage 
and sketches illustrate practices in 
molded design and fastening methods. 
Aviation, June, 1948, pages 178-180, 
356, 358, 359, 361, 3 illus. 


Design Suggestions for Molded 
Phenolics. Mark Maxwell. A de- 
scription of what molded phenolics 
are, when they are used, and how they 
are used. Molded phenolics are used 
for complicated shapes, for large-pro- 
duction quantities of either simple or 
complicated shapes, and for certain 
properties only obtainable in form 
molding. Typical present-day uses of 
the material for parts that must pos- 
sess lightness and strength and sta- 
bility of dimensions are listed. They 
include airplane control pulleys, bomb 
racks, and antenna masts. Informa- 
tion on the great selection and the 
mechanical and electrical properties 
of six grades of molded phenolics is 
tabulated. Charts show the thermal 
effects on impact on a chopped heavy 
weave fabric-molded phenolic; a stress- 
strain curve of a representative grade; 
and variations of close and commercial 
tolerance with piece thickness. Illus- 
trations show various features of mold 
design. Modern Plastics, June, 1943, 
pages 90-93, 132, 134, 136, 18 illus. 


Postwar Aviation 


A Postwar Civil Air Patrol. Bill 
Green. The writer depicts the poten- 
tialities for usefulness of the Civil 
Air Patrol after the war and makes 
specific recommendations for practical 
training and equipment which will 
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Accurate ™ 
TORQUE WRENCH 
War Plane Specifications Require Torquing 


Modern manufacturing methods call for 
controlled “settings” of vital nuts, screws, 
bolts, hydraulic fittings—of almost all 
threaded parts. Leading American air- 
craft and engine builders almost uni- 
versally use the permanently accurate 
STURTEVANT TORQUE WRENCHES 
for innumerable 
applications rang- 
ing from building 
precision _instru- 
ments to testing 
frictional drag in 
controls and mo- 
tors. 50 models, 
capacities ranging 
from 0 to 5 inch 
pounds on up to 
7200 inch pounds. 


Model F-100-! 


Capacity 0-100 in. Ibs.) 
Illustrated 


CU. 
ADDISON [QUALITY] ILLINOIS 


* 


The SpeedWay organization is tuned to war 
<a. is tooled to war quantities and ready to 
“deliver the goods’ where war demands that 
extra performance. 


Among SpeedWay products are 
motors (from 1/3000 to 1/3 h.p., A.C., 
Universal, Direct-drive or Back Geared). Witt 
over 30 years of specialization in design and 7 
manufacture of electric motors and motor driven 
devices SpeedWay can provide standard or 
special motors to meet your requirements and 
Army or Navy specifications. 


* 


* 
Submit your problems for SpeedWay recom- 
mendations and quotations. 


SPEEDWAY MFG. COMPANY * 
1840 S. S2nd Avenue Cicero, Illinois 


* * * * * 


. can be utilized for forest and 
patrols, antismuggler border 
| patrols, and as an auxiliary to the 

Coast Guard. In case of postwar com- 
horned military service, C.A.P. serv- 
‘ice could be counted as Army serv- 
lice, with annual refresher courses 
held at v: — C.A.P. bases. He ad- 
| vocates standardized equipment—r: a- 
'dios and guns, as well as “standard 
|C.A.P. airplane models’’—to reduce 
|maintenance, repair, operation, and 
|stock problems if there should be 
| another war. With proper arrange- 
|ments, he states, these ‘standard 
|C.A.P. models” could be equipped 
| with machine-gun mountings and 
gearings and with fixtures to which 
bomb racks could be attached for prac- 
| tice during the military service period 
|or for actual war oper ation. Southern 
| Flight, June, 1943, pages 16, 17, 3 illus. 

Wanted—aAn Air Policy. James R. 
|Custer. Postwar problems confront- 
|ing aviation companies are discussed 
| and the subject of future air policy is 
considered. Information on the re- 
| plies to a set of questions on postwar 
| policy sent to companies in the indus- 
| try and other interested groups by the 
| Civil Aeronautics Board is included. 
|A joint reply was received from 18 
|companies and the important points 
endorsed by them are listed. Signifi- 
cant facts that must be taken into 
consideration in evaluating the future 
of American aviation are noted. A 
considerable amount of statistical data 
on the subject is given. Trend charts 
show what progress has recently been 
made in the major performance and 
design characteristics of aircraft. 
These curves represent a correlation of 
scattered data and were presented at 
a recent meeting of the Society of 
Mechanical Engineers by W. W. 
Davis, United Air Lines research engi- 
|neer. Automotive and Aviation Indus- 
tries, June 15, 1943, pages 17-19, 138, 
140, 10 illus. 

Future Equipment of the Airlines. 
As presented in an address by W. W. 
Davies to the American Society of 
Mechanical Engineers, four types 
of airplanes are envisaged by United 
Air Lines Postwar Planning Depart- 
ment to encompass the company’s 
postwar services. Supplanting the 
| present all-purpose commercial trans- 
|port, the suggested airplane types 
\include: a deluxe air Pullman, a 
| flying day coach, a smaller passenger- 
and-cargo carrier with adjustable 
bulkhead that would permit the pro- 
portionate space between passengers 
and cargo to be varied, and—depen- 
dent upon the volume of the cargo 
business—a cargo transport capable 
of carrying 5 tons. Specifications for 
each of these airplanes are described 
in detail. 
| Supplementary tables show the 
| general characteristics of each type of 
|plane. Other tables contain typical 
| trip analyses for the four airplanes. 
These list the trip length, average 
| speed, average altitudes flown, normal 
‘stop times, total elapsed time, and 
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help to perpetuate that usefulness. 
Sh 7EVANT | that during peacetime the 


SETTING THE PACE 
ON EVERY PRODUCTION FRONT 
Saving 90% of clamping time— 


new designs for high speed pro- 


duction work, one hand operation. 
Non-creep replaceable grips, 
proof-tested steel construc- 
tion of forged clamp capacity. 
Quikcet 4 second clamp will 
hold tight even on tapered sur- 
faces without creeping. Fast rat- 
chet rod action under powerful 
fulcrum leverage. Screws, rods 
and handles copper plated against 
welding spatter. 

A complete line of modern time- 
saving clamps— both malleable 
iron and alloy steel: Dual x 
“C” Clamps; Heavy Duty Speed 
Clamps, Standard DeLux; Stan- 
dard Alloy-Steel; and Quick 
Lockcet, the last word in modern 
clamp design. Write today i 


GRAND SPECIALWES CO 
3106 W. Grand Ave Chicago 


ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G«0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 
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AERONAUTICAL 


OUNDS SIMPLE doesn’t it? But 
when our boys are on a mis- 
sion, dead-instant timing and 
immediate bomb release are 

required. That split-second when 
the bombardier’s finger flicks the re- 
lease is all important. 

It’s got to be touch-and-GO— 
right now! 

Heart of this system is the key- 
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— to blast Gewln. 


board of release switches. Compact 
and never-failing, it responds in- 
stantly to his touch. A single bomb. 
A salvo. The entire lethal load. 
Whatever he wants, precisely when 
he wants it. 

Bomb release switches are made 
by Boes for one of America’s dead- 
liest bombers. The switch was de- 
veloped to do a specific job—to fit 
a specific spot in the ship. It had to 
move into production against an 


“impossible” schedule yet, when the 
ships were ready for switches—the 
switches were ready for ships. 

This isn’t unusual, of course. In 
fact, it is typical of the production 
miracles that spring from the ingenu- 
ity, the willingness, and the patriot- 
ism of American workers. It is part 
of the same spirit that impels millions 
of our people to build the tools of war 
—and to buy the tools of war through 
their purchases of War Bonds. 


MANUFACTURERS OF ELECTRICAL AND NAVIGATIONAL INSTRUMENTS FOR AIRCRAFT 


Is there a dollar in your pocket that should 
be in the fight? Put it in War Bonds today! 
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Here’s FAST, ACCURATE X-RAY INSPECTION 
CYLINDRICAL AIRCRAFT ENGINE BEARINGS 


e A fast, accurate routine method 
of inspecting cylindrical aircraft 
engine bearings is wield by 
the G-E Bearing Mandrel Cassette. 
With this unit the total inspection 
time required to completely x-ray 
20 bearings has been reduced from 
approximately five hours to about 
10 minutes. And in addition to its 
speed, the unit also provides sub- 
stantial savings in both film and 
film-handling costs. 

Accurate inspection is assured 
because the loaded mandrels are 
rotated 360° by an electric motor 
drive so that the entire surface of 
the bearing is exposed to x-radia- 
tion during the exposure. Thus 
the film gives the operator a full 
view of the uniformity of the inter- 
nal metal content of the bearing. 


The G-E Bearing Mandrel Cas- 
sette is but one of several cost- 
cutting x-ray inspection accessories 
designed expressly for use by the 
aircraft industry. Other G-E 
equipments include a semi-auto- 
matic x-ray unit for production line 
inspection of light metal castings, 
ms | x-ray matte transfer units for 
fast, accurate reproduction of full- 
scale exact-size templates directly 
on the material to be fabricated. 

Like all other G-E Industrial X- 
Ray Units they are backed by more 
than 20 years’ experience in the 
design and construction of indus- 
trial x-ray apparatus for all types of 
applications. 

For complete details call in an 
experienced G-E Industrial X-Ray 
Engineer. You can rely upon him 


to give you facts and figures thi 
will save your time, insure 

production inspection, and help 
you protect your x-ray investmedt 
G-E’s Industrial X-Ray Engineets 
have had wide experience in help 
ing solve inspection problems # 
the aircraft industry. To requés 
an engineer to cali, or for add: 
tional information, write or Wilt, 
today. Address Department N 8 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


CHICAGO, Hh. 


2012 JACKSON BivD. 
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gverage cost per ton-mile. Aero Di- 
gest, June, 1943, pages 145, 315, 316. 
The Postwar Air Pulling. William 
(, White. A series of comments on 
international rivalry and_ attitudes 
t postwar aviation, with Britain 
and the United States featured as the 
rime contenders. Among the phases 
of the subject included in the discus- 
sion are: the concern in Britain about 
the fact that America is conducting 
most of the current air transport as 
yell as transport-plane production; 
the competition that may be expected 
fom other nations; the importances 
of bases; the total abandonment of 
American isolationism which must ac- 
y the spread of her air lines 
throughout the world; and the na- 
tional advantage of a monopoly such 
43 the government-owned British 


PERIODICALS 


Overseas Airway Corporation. The 
solution offered for the problem of 
postwar international air rivalry— 
the kind that will hinder progress and 
lead to further conflicts—is a firm and 
powerful international control and 
direction over international aviation. 
Skyways, July, 1943, pages 22, 23, 67, 
82, 8 illus. 

The Military Pilot and Post-War 
Airplane Sales. Don Valentine. An 
article on the marketing and servicing 
of the smaller variety of personally 
operated airplane after the war. The 
postwar opportunities for pilots who 
have been in the service are discussed. 
The potential market for light air- 
planes is analyzed, and a typical sell- 
ing plan is given for a retail sales 
organization. Air Facts, July, 1948, 
pages 16-22. 


Production 


De Havilland Mosquito. Wilfred 
B.Goff. Part I of an article giving an 
extensive description of production 
operations employed in the manufac- 
ture of what is called the first modern 
first-line aircraft of all wood construc- 
tion to go into military service. The 
de Havilland Mosquito is stated to be 
the world’s fastest aircraft in produc- 
tion. Structurally, the outstanding 
feature of the aircraft is the fuselage, 
which is built on the balsa-plywood 
sandwich principle. The first install- 
ment of this article is largely devoted 
to the construction and assembly of 
the fuselage and to wing-spar manu- 
facture. The materials and methods 
are described in considerable detail for 
building the fuselage, the wing-at- 
tachment fittings, the installation of 
eeent, joining the fuselage, fit- 
ting bulkheads, spar manufacture and 
assembly, and control of the adhesive 
heating and setting. Aircraft Pro- 
duction, June, 1943, pages 262-2738, 32 
illus.; “Mosquito. .... the Fastest 
Plane in Service in the World Today,” 
Canadian Aviation, June, 1943, pages 
79-86, 99, 100, 102, 116, 117, 16 illus.; 
“The de Havilland Mosquito,’ M. W. 
Bourdon, Automotive and Aviation 
Industries, June 15, 1943, pages 26— 
31,89, 90, 13 illus.; “The de Havilland 
Mosquito,’ Aero Digest, June, 1943, 

es 227, 229, 232, 340, 341, 4 illus.; 
“The Mosquito,” Flight, May 6, 1943, 
pages 467-470, 471, 472, 472a, 472b, 
Millus.; de Havilland Mosquito,” 
The Aeroplane, May 7, 1943, pages 
582A-539, 17 illus. 

Telling the Workers. An account 
athow the Bristol Aeroplane Company 

stimulated production and in- 
creased the morale of its personnel 
through the use of original posters 
prepared by the company’s own studio. 
¢ “international publicity” is based 
% special campaigns for such items 
8 Salvage and security, medical serv- 
es, health, and welfare. All the 
‘aMpaigns are reported to have been 
a Flight, May 6, 1943, page 
’ Us, 


Refrigerating Aluminum Alloy 
Rivets and Parts. B.J. Fletcher. An 
article on the use of refrigeration to re- 
tard the age hardening of aluminum- 
alloy rivets and parts. Refrigeration 
is used to reduce rapidly the tempera- 
ture of the “‘as-quenched”’ metal and 
to store material until production 
schedules permit forming. The sub- 
ject is treated under headings covering 
the alloys and their heat-treatment, 
the need for refrigeration, and how 
various temperatures retard aging. 
A flow chart for aircraft-rivet chilling 
and storage is shown. Other charts 
show the natural aging of 17S and 24S 
alloys at various temperatures. Metals 
and Alloys, June, 1943, pages 1178- 
1182, 6 illus. 

How Vega Engineering Simplifies 
Production Methods. Robert A. 
Trampis and Nels Irwin. The article 
describes a plan worked out by the 
works manager and the superintendent 
of manufacturing engineering of Vega 
Aircraft to solve the problems arising 
from major operating difficulties that 
faced individual foremen. In order to 
facilitate the handling of these pro- 
duction problems, the Production 
Engineering Department, which is 
completely decentralized with respect 
to shop departments, was established. 
In each production department a 
group of production engineers was 
placed adjacent to the foreman’s office. 
Each of these groups was given full 
responsibility for carrying on certain 
activities within the particular fore- 
man’s department. Automotive and 
Aviation Industries, June 15, 1943, 
pages 20, 21, 94, 4 illus. 

From Wood to Metal. A British 
firm, which was in prewar years en- 
gaged in architectural joining, is now 
producing metal aircraft units with 
woodworking machinery. The manu- 
facture of an auxiliary spar for the 
Spitfire wing is described. Sections of 
the article discuss the changeover, 
hand-forming tools, obtaining inter- 
changeability, and the forming, drill- 
ing, and reaming jig. Aircraft Pro- 
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duction, June, 1943, pages 277-279, 8 
illus. 

Small-Scale Track Assembly. The 
application of line- and track-assembly 
methods to a small workship as car- 
ried out by Metalair, Ltd., is de- 
scribed. The shop, which measures 68 
by 26 ft., is used for the assembly of 
Metalair cabin tops. The track equip- 
ment is of the most simple and prac- 
tical nature, and operations have been 
carefully planned and timed to insure 
balanced production. There are two 
short tracks, each carrying three 
trucks. On one line are assembled the 
main details. The other is for final 
assembly and inspection. Joining the 
ends of the tracks are crossrails which, 
by means of a movable switch, allow 
trucks to be transferred to a central 
rail for return to the other ends of 
their respective rails. Sections of the 
article deal with detail assembly, in- 
struction boards, the time cycle, and 
program indicators. The advantages 
of the system are summarized. Air- 
craft Production, June, 1943, pages 
259-261, 8 illus. 


Fully-Automatic Spar Riveter Now 
in Use at Curtiss-Wright. A descrip- 
tion of the automatic multiple riveting 
machine placed in operation by the 
Curtiss-Wright Corporation for the 
handling of 30 and 70 per cent spars 
used in the manufacture of the Curtiss 
Commando. With all its positioning 
and riveting action fully automatic, 
this riveter is said to effect a 72 per 
cent saving of time over the method 
formerly used. Sucessive steps in the 
operating procedure are related and 
illustrated by photographs. Aero 
Digest, June, 1943, pages 195, 332, 
333, 4 illus. 

Mechanized Materials Control 
Meets Increased Production Sched- 
ules. H. U. Zimmer. How the 
Lycoming Division of the Aviation 
Corporation mechanized its materials 
control system when it became ap- 
parent that the system then in use 
would not be adequate to meet in- 
creased production schedules. With 
the new system, tabulating machines 
quickly provide essential data and en- 
able a rearrangement of methods to 
meet the stepped-up requirements for 
hydraulically operated and radial- 
type aircraft engines. Wings, June, 
1943, pages 521-524, 4 illus. 

Design of Sand Castings for Quality 
Production. Part 3. N. F. Hindle. 
The concluding installment of a re- 
view of design principles, furnishing 
information that designers and found- 
rymen should remember when plan- 
ning the quantity production of sand 
castings. The writer discusses cores, 
dimensional tolerances, the use of 
metal inserts, and the size of the mold. 
A summary of basic design rules and 
conclusions is included. Metals and 
a June, 1943, pages 1196-1202, 5 
illus. 

Producing Bomber Castings. Part 
I. As an example of the successful 
application of mechanization tech- 
niques to small- and medium-quantity 
production of light-alloy aircraft cast- 
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ings, & description is given of opera- 
‘ions at the foundry of Kent Alloys, 
iid. In the first section of the article 
it ig stated that the output of certain 
stings has been more than doubled 
by the introduction of the system of 
mechanization and that the number of 
rejects is well below average, this be- 
ing credited to improved foundry tech- 
niques and strict laboratory control. 
laboratory control methods and labo- 
ratory equipment are discussed. The 
procedures of melting, radiographic 
inspection, the metallography section, 
the handling of new castings, and pat- 
tems are described. A later install- 
ment will include the mechanized 
foundry and will give a detailed ac- 
count of the production of molds for a 
Stirling undercarriage gear box. Air- 
Production, June, 1948, pages 
292-296, 5 illus. 

Leakproof Fuel Tanks. The pro- 
duction of leakproof fuel tanks for air- 
craft is illustrated and described. It 
is stated that present American fuel 
tanks are known to be considerably 
lighter in weight and just as efficient 
as the box-type German fuel con- 
tainers. Two types of American tanks 
aredescribed. Tactical advantages in 
the use of self-sealing tanks are out- 
lined. Air News, June, 1943, pages 
38, 39, 48, 10 illus. 

How Can Australia Best Pull Its 
Weight in Aircraft Production? An 
article dealing with the question of 
what Australia should and should not 
undertake in aircraft construction. 
The writer emphasizes that greater 
use should be made of Australian 
timber in order to save the shipping 
space that would be needed for the 
importation of certain types of air- 
crait and the comparatively scarce 
aluminum required for the construc- 


tion of metal types of airplanes. It is’ 


suggested that transport planes made 
of local timber are the type most suit- 
able for home manufacture and that 
aircraft like the Curtiss Caravan would 
meet the requirements. Aircraft, 
May, 1943, pages 10-12, 5 illus. 

Sixty-Three Parts and Assemblies 
from Studebaker to Cyclones. Joseph 
Geschelin. The production of gears 
and assemblies for the Wright cyclone 
engine at a plant of the Studebaker 
Corporation is described. Operations 
ate carried out in a modern single- 
story, windowless, black-out-type 
building. Finished gears and assem- 
blies are produced from raw materials 
received from outside forging shops. 
Because of peculiarities of form and 
dimensions and of functional consider- 
ations that dictate the choice of ma- 
tenals and their heat-treatment, each 
Individual gear is a unique problem in 
elf. With few exceptions it was 
determined that the most efficient 
method of manufacture would be that 
ofa large-scale job shop rather than a 
Progressive straight-line departmental 
setup. Consequently, the arrange- 
ment of the plant is on a functional 
— The equipment is grouped ac- 
ording to the type of operation, with 


Work routed from one department to 
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Curtiss C-46 Commandos on the final assembly line. 


another in accordance with the estab- 
lished routing. In the process, each 
gear is treated individually because of 
the complexity of annealing, heat- 
treating, plating, and other steps to 
which it may be subjected. A feature 
of the gear planning from the stand- 
point of metal-cutting practice is the 
adoption of cemented-carbide tools of 
special grades for all steel cutting. 
Automotive and Aviation Industries, 
June 15, 1943, pages 32-35, 67, 68, 70, 
11 illus. 

Aircraft Design for Production. W. 
J. Jakimiuk. The major part of this 
article is devoted to a description of 
the jigs used in the construction of 
the Lancaster and Mosquito at Cana- 
dian plants. To explain the main 
problems of modern aircraft construc- 
tion a brief survey is first made of 
methods of aircraft construction dur- 
ing the last two decades. In 1939 most 
aircraft industries were producing 
small quantities of aerodynamically 
efficient aircraft of stressed-skin con- 
struction. 

Quantity production and transpor- 
tation requirements called for divid- 
ing the aircraft into components, thus 
destroying, to a considerable extent, 
the advantages of continuity of 
stressed-skin construction. The jig 
and tool design problem, practically 
nonexistent before, sprang up and 
took on extraordinary importance. 
Design requirements required to ful- 
fill quantity production needs are 
listed. Main principles are advanced 
which should be followed in the design 
of jigs when the conditions are ful- 
filled. Canadian Aviation, June, 1943, 
pages 105, 107, 108, 111, 6 illus. 

More Air Power Quicker From Con- 
veyor-Assembled Engines. A _ de- 
scription is given of how the Stude- 
baker Corporation is using conveyers 
to speed the assembly of Wright air- 
craft engines. Roller, floor-chain, 


wire-mesh belt, and other types of 
conveyers are used in the plant. 
Other assembly equipment employed 
include beam cranes, fork trucks, and 
special racks for certain parts. Sec- 
tions of the article discuss the line- 
production setup, painting, assembly, 
and final tests. Wings, June, 1943, 
pages 526-529, 8 illus. 

Quality Control Keeps Product 
Standards High. Bert Holland. Dem- 
onstrating the value of a systematic 
means for correcting production dis- 
crepancies, the duties and working 
procedures of the Ryan Aeronautical 
Company’s quality control depart- 
ment are examined. The depart- 
mental duties are defined as follows: 
(1) Investigate the causes of all rejec- 
tions and employ the necessary meas- 
ures to eliminate them. (2) Supervise 
all salvage activities. (3) Point out 
and take steps to eliminate all unsatis- 
factory conditions that may become 
causes for rejections. (4) Cooperate 
with the production department in 
the development of more efficient 
methods to improve quality and avoid 
rejections. (5) Compile statistics to 
show financial losses and materials 
wasted as a result of rejections and 
poor manufacturing methods. (6) 
Assist the subcontractors and vendors 
in developing and maintaining the 
highest possible degree of efficiency 
from their inspection departments. 
(7) Cooperate with the outside pro- 
duction department in determining 
the qualifications of all subcontractors 
and other outside sources of supply. 
(8) Ascertain and advise that depart- 
ment whether or not outside sources 
are producing products that conform 
to established standards of quality 
and workmanship. (9) Deal with cus- 
tomers on problems pertaining to the 
quality of work being done for them. 

Several case histories of error cor- 
rection are reviewed to illustrate the 
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ings, & description is given of opera- 
tions at the foundry of Kent Alloys, 
itd. In the first section of the article 
tig stated that the output of certain 
castings has been more than doubled 
by the introduction of the system of 
mechanization and that the number of 
rejects is well below average, this be- 
ing credited to improved foundry tech- 
niques and strict laboratory control. 
laboratory control methods and labo- 
ratory equipment are discussed. The 
procedures of melting, radiographic 
inspection, the metallography section, 
the handling of new castings, and pat- 
tems are described. A later install- 
ment will include the mechanized 
foundry and will give a detailed ac- 
count of the production of molds for a 
Stirling undercarriage gear box. Air- 
craft Production, June, 1943, pages 
292-296, 5 illus. 

Leakproof Fuel Tanks. The pro- 
duction of leakproof fuel tanks for air- 
craft is illustrated and described. It 
is stated that present American fuel 
tanks are known to be considerably 
lighter in weight and just as efficient 
as the box-type German fuel con- 
tainers. Two types of American tanks 
aredescribed. Tactical advantages in 
the use of self-sealing tanks are out- 
lined. Air News, June, 1943, pages 
38, 39, 48, 10 illus. 

How Can Australia Best Pull Its 
Weight in Aircraft Production? An 
article dealing with the question of 
what Australia should and should not 
undertake in aircraft construction. 
The writer emphasizes that greater 
use should be made of Australian 
timber in order to save the shipping 
space that would be needed for the 
importation of certain types of air- 
craft and the comparatively scarce 
aluminum required for the construc- 
tion of metal types of airplanes. It is 
suggested that transport planes made 
of local timber are the type most suit- 
able for home manufacture and that 
aircraft like the Curtiss Caravan would 
meet the requirements. Aircraft, 
May, 1943, pages 10-12, 5 illus. 

Sixty-Three Parts and Assemblies 
from Studebaker to Cyclones. Joseph 
Geschelin. The production of gears 
and assemblies for the Wright cyclone 
engine at a plant of the Studebaker 
Corporation is described. Operations 
are carried out in a modern single- 
story, windowless, black-out-type 
building. Finished gears and assem- 
blies are produced from raw materials 
received from outside forging shops. 
Because of peculiarities of form and 
dimensions and of functional consider- 
ations that dictate the choice of ma- 
‘erials and their heat-treatment, each 
individual gear is @ unique problem in 
itself. With few exceptions it was 
determined that the most efficient 

method of manufacture would be that 

of a large-scale job shop rather than a 
| Progressive straight-line departmental 
setup. Consequently, the arrange- 
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Curtiss C-46 Commandos on the final assembly line. 


another in accordance with the estab- 
lished routing. In the process, each 
gear is treated individually because of 
the complexity of annealing, heat- 
treating, plating, and other steps to 
which it may be subjected. A feature 
of the gear planning from the stand- 
point of metal-cutting practice is the 
adoption of cemented-carbide tools of 
special grades for all steel cutting. 
Automotive and Aviation Industries, 
June 15, 1943, pages 32-35, 67, 68, 70, 
11 illus. 

Aircraft Design for Production. W. 
J. Jakimiuk. The major part of this 
article is devoted to a description of 
the jigs used in the construction of 
the Lancaster and Mosquito at Cana- 
dian plants. To explain the main 
problems of modern aircraft construc- 
tion a brief survey is first made of 
methods of aircraft construction dur- 
ing the last two decades. In 1939 most 
aircraft industries were producing 
small quantities of aerodynamically 
efficient aircraft of stressed-skin con- 
struction. 

Quantity production and transpor- 
tation requirements called for divid- 
ing the aircraft into components, thus 
destroying, to a considerable extent, 
the advantages of continuity of 
stressed-skin construction. The jig 
and tool design problem, practically 
nonexistent before, sprang up and 
took on extraordinary importance. 
Design requirements required to ful- 
fill quantity production needs are 
listed. Main principles are advanced 
which should be followed in the design 
of jigs when the conditions are ful- 
filled. Canadian Aviation, June, 1943, 
pages 105, 107, 108, 111, 6 illus. 

More Air Power Quicker From Con- 
veyor-Assembled Engines. A de- 
scription is given of how the Stude- 
baker Corporation is using conveyers 
to speed the assembly of Wright air- 
craft engines. Roller, floor-chain, 


wire-mesh belt, and other types of 
conveyers are used in the plant. 
Other assembly equipment employed 
include beam cranes, fork trucks, and 
special racks for certain parts. Sec- 
tions of the article discuss the line- 
production setup, painting, assembly, 
and final tests. Wings, June, 1943, 
pages 526-529, 8 illus. 

Quality Control Keeps Product 
Standards High. Bert Holland. Dem- 
onstrating the value of a systematic 
means for correcting production dis- 
crepancies, the duties and working 
procedures of the Ryan Aeronautical 
Company’s quality control depart- 
ment are examined. The depart- 
mental duties are defined as follows: 
(1) Investigate the causes of all rejec- 
tions and employ the necessary meas- 
ures to eliminate them. (2) Supervise 
all salvage activities. (3) Point out 
and take steps to eliminate all unsatis- 
factory conditions that may become 
causes for rejections. (4) Cooperate 
with the production department in 
the development of more efficient 
methods to improve quality and avoid 
rejections. (5) Compile statistics to 
show financial losses and materials 
wasted as a result of rejections and 
poor manufacturing methods. (6) 
Assist the subcontractors and vendors 
in developing and maintaining the 
highest possible degree of efficiency 
from their inspection departments. 
(7) Cooperate with the outside pro- 
duction department in determining 
the qualifications of all subcontractors 
and other outside sources of supply. 
(8) Ascertain and advise that depart- 
ment whether or not outside sources 
are producing products that conform 
to established standards of quality 
and workmanship. (9) Deal with cus- 
tomers on problems pertaining to the 
quality of work being done for them. 

Several case histories of error cor- 
rection are reviewed to illustrate the 
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PRECISION PARTS 


4 MORE ACES UP 
UNCLE SAM'S SLEEVE 


Precision-machined, precision-ground 
on all diameters and threads. 


Elevating shafts . . . vertical training 
shafts... screw leveling shafts . . . just so 
many metal parts to the uninitiated. To 
the Jap pilot in a Zero, however, they 
mean anti-aircraft fire too accurate for 
ese Vital parts of an anti-aircraft 
are typical of the ability of Ace to do - 
recision-work on a mass-production basis. 
e ground tolerances are .0003” (1/30 the 
thickness of a human hair) . . . key-ways 
are held within .0004” and must be abso- 
lutely parallel from end to end and side to 
side . . . concentricity between diameters 
is held to less than .0005” . . . and threads 
must be ground for the fine accuracy so 
essential to final assembly and quick 
replacement. 


‘oday, the demand is for speed, and | 


Ace offers its facilities to other manufac- 
turers on a 24-hour-a-day, 7-day-a-week 
production basis, embracing: 1. The finest 


machines in the industry. 2. Managerial 
know-how for producing parts twice as 
fine, ten times as fast, as ever before. If 
you have small parts for stamping, ma- 
chining, grinding, or assembling, send us a 
sample, a sketch, or a blue-print for 
quotation. 


This new booklet describes the facilities 
available at Ace for the machining, as- 
sembling and heat treating of small parts. 
A copy will be gladly sent upon request. 


ACE 
MANUFACTURING 
CORPORATION 


for Precision Parts 


1243 E. ERIE AVE., PHILADELPHIA 24, PA. 


usefulness of the quality control de- 
partment, the organization of the de- 
partment is shown by a chart, and the 
role of the inspection department in 
reducing mistakes to a minimum is 
considered. The writer also explains 
in detail the discrepancy report sys- 
tem whereby rejections are reported to 
the quality control office and recom- 
mendations are made for corrective 
measures. The forms that are used 
for carrying out this work are illus- 
trated. Aviation, June, 1943, pages 
160-162, 320, 323-325, 327, 3 illus. 

Tailoring American Planes to the 
Job. An article on aircraft modifica- 
tion centers where airplanes from the 
production lines of American factories 
are received and equipped to meet the 
special operating conditions of the 
countries to which they are to be sent. 
It is explained that an advantage of 
these modification centers is that the 
modification of aircraft for service on 
different fronts can be made without 
slowing production lines. Methods and 
operations used at the modification 
centers are described and illustrated. 
Automotive and Aviation Industries, 
July 1, 1943, pages 17-20, 82, 9 illus. 

Republic Develops Method for Con- 
tinuous Milling of Rod Ends. A 
machine for the continuous milling of 
rod ends is described. Through 
adaptation of a special power-driven 
rotary indexing table to a vertical 
milling machine, Republic Aircraft 
Corporation is claimed to have in- 
creased the production of rod ends by 
1,400 per cent. The table is set up 
on the miller so that the rod ends are 
injected into collets that are a part 
of the table. The vertical miller has 
three cutters—the center one to make 
the rod end slots and the other two to 
form flats. With the machine making 
a continuous round of operation, the 
operator merely injects the unfinished 
rod ends and unloads the completed 
ones. It is also claimed that much 
greater accuracy is obtained with this 
miller than with the horizontal milling 
machines utilizing gang cutters which 
it replaced. Aero Digest, June, 1943, 
page 196, 2 illus. 

Subcontracting by a Tube Mill. D. 
E. Lukens. Problems caused by un- 
expected changes in the requirements 
of customers, calling for products that 
the Summerill Tubing Company was 
not equipped to make, were solved by a 
combination of conversion of existing 
equipment and the assembly of a 
group of subcontractors. The writer 
shows how these steps were accom- 
plished and explains the changes that 
were made in machinery and processes 
to meet the new conditions. He gives 
instances of the performance of un- 
usual tasks and cites examples of the 
cooperation rendered by concerns that 
were enlisted to help in the work. 
Benefits obtained are mentioned, and 
incidents are recounted of the diffi- 
culties that were overcome. Aviation, 
June, 1943, pages 201, 203, 337, 338, 
340, 341, 5 illus. 

Impression-Cast Jaws for Aircraft 
Fittings. A new system of manufac- 
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turing aircraft fittings, developed }y 
American Screw Products, is described 
It is explained that the company had 
been following the common practice 
machining out of steel the jaws Used 
to hold parts for various machining 
operations, The practice was gloy 
expensive, and efficient only wig 
skilled labor. In an effort to ‘comply 
with the demand for greater produe. 
tion, experiments were conducted wit) 
a fusible alloy cast around the fy. 
ging and subsequently separated inty 
two parts or jaws. The system 
making these jaws is said to have reyo. 
lutionized the machining of forgings 
in this plant. The particular value g 
the system lies in its universal adapts. 
tion to various types of clamping 
fixtures, chucks, oversize collets, ani 
vises. Automotive and Aviation Jp. 
oe July 1, 1943, pages 34-36, 1) 
illus. 


Designing for Production. Part 
James E. Thompson. This is the 
third of a series of articles on the de 
signing of aircraft parts. It deals 
with pressure-mold castings, which ar 
made by forcing molten metal unde 
pressure into an accurately machined 
metal mold or ‘‘die,”’ maintaining the 
pressure until the metal has solidified 
and then opening the die to remove the 
casting. It is noted that the processis 
similar to die casting but produces a 
casting possessing superior mechanical 
properties. The method is stated to 
make possible a high production rate. 
Machining operations are reduced and 
thin sections are easily obtained. 
Manufacturing economies resulting 
from the use of pressure-mold castings 
are outlined. Sections of the article 
deal with basic design construction, 
fillet and corner radii, the draft angle, 
finish allowance, and metal inserts 
in the castings. Western Flying, June, 
1943, pages 54, 57, 58, 60, 8 illus. 

Major Assembly Blueprints. 
Almen and R. K. Mead. This artiele 
deals with the methods used ats 
Lockheed factory for classifying an 
reading blueprints of the major & 
semblies for airplanes. In general, the 
company classifies any blueprint used 
in the fabrication of a major sttue 
tural unit, together with installation 
prints used in the fabrication of the 
airplane, as major assemblies. 
cause the blueprints of large assell- 
blies, such as a wing or fuselage, att 
too large for illustration, a descriptiol 
is given of a rudder trimming 
assembly blueprint. The Draftsman, 
June, 1943, pages 9, 10, 33, 34, ! 
illus. 

Ford Engineers Utilize Steam 
Speed Glider Production. An artic 
describing how waste steam, pipe 
through a network of rubber veils 
is used to facilitate the production ® 
transport gliders at a Ford plat 
The steam is used to produce hesl 
and pressure for glueing operatiots 
With the new system, glueing ope 
tions that once took 6 to 8 hours 20" 
are finished in less than 10 me 
Contact, July, 1943, pages 12, 13, 
illus. 
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EDUCING riveting time on air- 
craft by 30%, this rivet feeder— 
anew Martin development—changes 
rivet guns from ‘‘single shots’’ 
to “automatics.’" Now undergoing 
work-tests, the feeder will soon be 
made available to all industry. 


In the form of a magazine, attached 
to standard rivet guns, the feeder is 
operated by exhaust air which slides 
rivets forward, ready for the hole. 


With one movement of the gun, the 
worker puts the rivet in place; with 
another he drives it home. Picking 
up a rivet and inserting it by hand 
are eliminated; the worker's hands 
stay on the rivet gun until a clip is 
exhausted. Reloading consists merely 
of dumping rivets through a small 
door in the feeder. 


In the driving of ice-box rivets, 
faster riveting means less time for 


REVIEW 


nother, Martin 
NEW MARTIN RIVET FEEDER 
CUTS RIVETING TIME 30%° 
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rivets to warm up. Since they are 
untouched by the hand, they are 
cooler when driven home. The feed- 
er costs nothing to operate, utilizing 
exhaust air from the rivet gun. 


Suggested by a Martin inspector, it’s 
an example of how Martin men and 
women work together to speed pro- 
duction. And it’s an example of the 
leadership that makes Martin first in 
the factory . . . first in the air! 


1 The worker picks up a rivet 


2 inserts it in hole 


drives it home 


YESTERDAY 3 OPERATIONS 


| | TODAY ONLY 2 | 


OPERATIONS 


Lower pictures show how the new 
device works. (Left) Without tak- 
ing hands from gun, worker inserts 
rivet waiting at end of the track; 
(Right) drives it home. Results: 
Thirty per cent speedup in riveting, 
aviation’s tightest bottleneck. War- 
plants desiring further information 
write the Glenn L. Martin Company, 
Baltimore, Maryland 


AIRCRAFT 


Builders of Dependable Aircraft Since 1909 


— RIVETS hold Martin Manaungrs together even when shot up like this one flying home over Tunisia. The new rivet feeder, by 
stting riveting time thirty per cent, will speed victory by speeding output of Martin Maraupgrs, Bartimores and Mariners. 
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.-. another job for 


HYCAR SYNTHETIC RUBBER 


Ferrying Fuel for Fighters 


P over the side of a tanker go 

millions of gallons of aircraft 
fuel—high-octane, perhaps forti- 
fied with aromatics, exceedingly 
destructive to most types of rubber. 
Yet it’s Hycar synthetic rubber hose 
that ferries this liquid lightning 
aboard ship at nearly every load- 
ing port in the land—Hycar with 
the same tailor-made resistance to 
oil, gasoline and other solvents 
essential to so many aircraft 
applications. 


Hycar oil and fuel hose, coolant 
hose and hydraulic lines have 
successfully withstood the acid 
test—combat duty on the battle- 
fronts of the world. Its superlative 
performance under severe service 
conditions has made Hycar the 
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most widely used of America’s 
oil-resistant butadiene synthetic 
rubbers. 


Extreme resistance to oil, gaso- 
line and aromatic hydrocarbons, 
heat, abrasion and compression- 
set, plus low-temperature flexibil- 
ity and light weight—often saving 
20% to 25% over substitute mate- 
rials—these are the qualities that 
today limit the use of Hycar to 
critically important war applica- 
tions. They are also the qualities 
that will make it so widely in de- 
mand for post-war products. Hycar 
Chemical Company, Akron, Obio. 


Hycar is made in several types, supplied to 
fabricators in the form of crude synthetic rubber. 
We will be pleased to work with you and your 
rubber products supplier in applying Hycar to 
your problems. 


1943 
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LARGEST INDEPENDENT PRODUCER OF 


BUTADIENE SYNTHETIC RUBBER IN AMERICA 
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Propellers 


Problems of Routine Propeller Bal- 
wcing. Jere T. Farrah. One of the 
most obvious sources of vibration in 
an airplane is the engine-propeller 
combination. For greater passenger 


and crew comfort plus reduced main- 
tenance, Vibration must be kept to a 


um. 

All types of vibration equipment 
depend upon mechanical forced vibra- 
tions in some structure, which is 
egused to vibrate by the engine-pro- 

er combinations. The amplitude 
of vibration may be determined either 
dectrically or mechanically, and the 
direction of the unbalance may be 
determined either by a strobotron, 
dectrically, or by the addition of 
added unbalance to the various pro- 
peller blades. 

Propellers are usually balanced 
upon the airplane but have been suc- 
cessfully balanced several times upon 
atest stand. 

Small factors affect the propeller 
balance. However, large factors such 
as the loss of a tip of a propeller have 
gone unnoticed. 

It is recommended that propeller 
manufacturers should build into the 
propeller a device for balancing pro- 
pellers. Propeller balancing equip- 
ment should be further developed to 
be accurate, simple, and easy to use. 
Journal of the Aeronautical Sciences, 
July, 1948, pages 209-212, 6 illus. 

Contraprops. T. B. Martin. Ex- 
plaining in nontechnical language the 
operating principles of the Aeroprop 
dual-rotation propeller, the writer 
traces the origin of the idea to the 
Wright Brothers who are credited 
with having used two propellers of op- 
posite pitch mounted on each side of 
the engine and driven in opposite 
directions of rotation by chain drives 
from the engine crankshaft. After 
1930, the growing engine power and 
greater air speeds focused attention on 
the dual-rotation propeller. Its use 
in the Schneider cup races is men- 
tioned, as well as its further develop- 
ment by the British, Dutch, and 
Americans. The steady progress of the 
design is recorded and its advantages 
ie summarized under four headings: 
(I) increase in propeller efficiency; (2) 
mproved take-off and climbing effi- 
tiencies; (3) smaller propeller disc 
diameters and shorter landing gear; 
and (4) torqueless action. Some of the 
lisadvantages are also summarized, 
but the advantages are explained at 
‘onsiderable length. 

The current type of Aeroprop is de- 
ribed with reference to the coaxial 
shafts, the blades, and the constant- 
peed control mechanism. Flying, 


iy 1943, pages 67, 68, 165, 166, 3 


Radio 


jvacuum Relay for Aircraft Antenna. 
tank §. McCullough. The develop- 
ment of an antenna relay for switch- 
ng the aircraft antenna from the re- 
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ceiver to the transmitter, in which a 
vacuum is used for the dielectric, is 
described. A diagram shows the de- 
sign of the new relay. It is stated 
that by pumping the vacuum hard 
a unit was produced which has over- 
come many of the disadvantages of 
previous relays. Electronic Indus- 
tries, May, 1943, pages 79, 80, 2 illus. 

United Nations vs. Axis Warplane 
Radio Equipment. J. I. Wadding- 
ton. An analysis of some of the 
qualities of German warplane radio 
apparatus as compared with equip- 
ment manufactured by the United 
States and Great Britain. Stating 
that most of the inferiorities of Ger- 
man radios can be attributed to the 
use of substitute materials, the writer 
traces the consequences of such sub- 
stitutions. Weight limitations, which 
usually characterize substitute ma- 
terials, are also investigated. It is 
reported that United States installa- 
tions for a particular job have as little 
as half the weight and size of counter- 
part German radio equipment. Aero 
Digest, June, 1943, pages 154, 155, 
333, 5 illus. 

Sound Coverage for Airports. Allen 
A. Sylvane. A description of how the 
Dilks fluid-flow transmitter is used to 
deliver sound warnings during air 
raids. It is explained that instead of 
using the customary electromagnetic 
diaphragm, this system utilizes the 
principle of pressure fluid flow through 
a device consisting of a rotor and vanes 
coupled to a horn. The essential dif- 
ferences between the conventional 
loud-speaker and the new principle 
is that the older method uses stretched 
membranes or diaphragms with horns 
or dynamic cones obtaining their 
pressure only from low voice energy 
or “audio-power,” whereas the new 
system derives its increased intensity 
by the uniform feed of compressed 
air applied directly into the transform- 
ing unit. It is stated that the Dykes 
fluid-flow transmitter is now being 
used with success at a certain naval 
air station. Electronic Industries, 
May, 19438, pages 76-78, 7 illus. 


Rotating Wing Aircraft 


Sikorsky’s Helicopter. Joseph 
Kastner. A graphic picture of the de- 
velopment of the Sikorsky helicopter 
is presented in a lengthy article. The 
aviation industry is said to be taking 
an interest in the helicopter and the 
U.S. Army is stated to have placed 
orders for helicopters with the manu- 
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facturer. With the possible exception 
of a German helicopter, which made 
a flight inside an auditorium six years 
ago, Igor Sikorsky’s helicopter is 
stated to be the most successful and 
practical model yet known and may 
well become the ordinary citizen’s 
aircraft after the war. A practical 
description is given in nontechnical 
language of how the Sikorsky heli- 
copter is designed and operated. A 
brief outline of the life of the inventor 
also is given. Life, June 21, 1943, 
pages 80-84, 86, 88, 89-92, 22 illus. 

The Mumford Helicopter. Some 
experiments with a direct-lift air- 
craft conducted in Britain during the 
period 1906-1914. Developed ac- 
cording to the ideas of E. R. Mum- 
ford, this helicopter employed six 
lifting airscrews mounted on what is 
called a flimsy spider framework and 
was powered by an engine of about 
40 hp. and weighing 150 lbs. Direct 
lift of 40 lbs. per hp. was proved 
possible with this aircraft. Flight, 
May 27, 1943, page 561, 1 illus. 


Stress Analysis 


Buckling of Aluminum-Alloy Col- 
umns and Plates. Henry L. Lang- 
haar. By means of an argument based 
on the effective modulus theory, a 
method has been devised for simul- 
taneously plotting buckling curves 
for columns and for plates. The use- 
fulness of the method lies in the fact 
that, with column data only, it per- 
mits the estimation of compression 
buckling stresses for plates with vari- 
ous edge conditions, when these 
stresses exceed the compression pro- 
portional elastic limit of the material. 
Some composite plate and column 
curves for 24S aluminum alloy are 
presented, and a method for applying 
them to the design of hat-type 
plate-stringer combinations is pro- 
posed. Journal of the Aeronautical 
es July, 1943, pages 218-222, 9 
illus. 

Stresses and Displacements in a 
Rotating Conical Shell. J. L. Mer- 
iam. In this paper the writer extends 
the theory of axially symmetric shells , 
by including the body force of rotation 
about the axis and applies the results 
to the rotating conical shell. The 
analysis follows a pattern established 
by several investigators and for this 
reason is abbreviated to a consider- 
able extent. Only where the inclu- 
sion of the body force makes elucida- 
tion advisable or where a slightly dif- 
ferent method of approach is used are 
the steps presented in greater detail. 
Journal of Applied Mechanics, June, 
1943, pages A-53—A-61, 10 illus. 

Stressing of Aircraft Wheels and 
Brakes. H. Burkhardt. Aircraft 
shock-absorber legs, wheels, and brakes 
are now such highly stressed members 
that they deserve special attention. 
Modern types of wheels and brakes 
are described in detail, and the 
theoretic basis for the calculation of 
the landing process is described in 
an article that originally appeared in 
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Champion Ceramic Aircraft Spark Plugs have, in a praise. Champions are true champions in fat# 
relatively short time, compiled an amazingly suc- well as name. 


cessful service record. It has been scored principally Outstanding characteristics of Champion Ceramic insulation # 
with the air forces and transport lines, where diver- 1. Immunity from heat and chemical reactions 


sity of engines and operating conditions is the : . ecco 
rule rather than the exception. 2. Freedom from fuel, oil, or moisture absorpit investigat: 


The exhaustive research, experiments and tests 3, gy conductivity with co Signs was 
which are back of Champion Ceramic Aircraft sequent wider range between preignition ™ sional “st 
Spark Plugs clearly indicated that here at last was fouling. method, 

a spark plug specifically designed to meet the igni- 4, Absolute uniformity of material. sttess_val 
tion problems encountered in today’s most ad- 5, Homogeneous structure eliminates aif spac threads fo’ 
vanced aircraft engines. which cause current leakage. . that by ¢ 
The day in and day out dependability of Champions 6. Easily cleaned and serviced—no specialize! tapered-th 
in bombing, combat, patrol and other wartime equipment or factory returns necessaty- tapered |i 
duties has gained for them widespread respect and 7. Scientifically controlled manufacture. ing ean } 
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DENCE 


Luftwissen. The essential design re- 
quirements that must be fulfilled by 
girraft brakes are outlined. Servic- 
ing requirements are given. 
Because braking power is of particu- 
ir importance in the design of landing 
wheels, special attention is paid to 
braking requirements. The calcula- 
tion of braking energy and the neces- 
sry braking moments is explained. 
It is noted that modern German air- 
eaft are principally equipped with 
pressure-oil-operated internal-drum 
wheel brakes with, dual servo-control. 
The action of the dual servo-brake is 
explained with the aid of diagrams. 
The Journal of The Royal Aeronauti- 
cal Society, May, 1943, pages 133-137, 
2 illus. 

The Center of Shear Again. W.R. 
(sgood. There is disagreement in the 
literature as to the location of the 
center of shear. Timoshenko, for 
example, states that the position of 
this point depends upon Poisson’s 
ratio, whereas Trefftz says that it 
does not. It is explained that both 
Timoshenko’s and Trefftz’ solutions 
are compatible with the usual defi- 
nition of the center of shear. The 
writer examines the boundary condi- 
tions and proposes a definition of the 
center of shear that leads to a unique 
point for any cross section. Journal 
of Applied Mechanics, June, 1943, 
pages A-62—A-64, 2 illus. 

The Influence of the Shape and 
Rigidity of an Elastic Inclusion on the 
Transverse Flexure of Thin Plates. 
Martin Goland. An investigation of 
the influence of several types of in- 
clusions on the stress distribution in 
elastic plates under transverse flexure. 
It is offered to aid in a future study 
of perforated plates stiffened by means 
of reinforcing rings fitted into holes. 
An “inclusion” is defined as a close- 

g plate of some: second material 
temented into a hole cut in the interior 
othe elastic plate. Depending upon 
the properties of the material of which 
it is composed, the inclusion is de- 
seribed as rigid or elastic. The solu- 
tions deal in particular with the ef- 
fects of circular inclusions of dif- 
fering degrees of elasticity and rigid 
inclusions of varying elliptical form. 
Since the rigid inclusion and the hole 
ae limiting types of elastic inclu- 
sions and since the circular shape is a 
secial form of the ellipse, plates 
with either a circular hole or a circular 
ngid inclusion are important special 
tases of this discussion. Journal of 
Applied Mechanics, J une, 1943, pages 
A49-A-75, 8 illus. 

A Photoelastic Study of Bolt and 
Nut Fastenings. M. Hetényi. An 


investigation of six different nut de-. 


Signs was made by the three-dimen- 
tonal “stress freezing” photoeleastic 
method, obtaining the maximum 
iitess values at the bottom of the 
threads for each design. It was found 
hat by the application of either a 
lapered-thread nut or a nut with a 
lapered lip the strength of the fasten- 
ig can be increased by more than 

Per cent. This improvement in 
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The effect of careful paint selection for various parts of machines under the new “‘three- 
dimensional” system ery by du Pont is shown in this picture taken at United Air 


Lines’ central maintenance 


ase at Cheyenne, Wyo. 


Operational parts of the lathe are 


painted a “‘spotlight” buff, safeguards are done in International orange, and the balance 


of the machine is a horizon gray. 


Less eye fatigue for the operator, fewer accidents, 


greater accuracy, and generally increased efficiency are claimed as the results of such 


painting. 


strength can be expected only in 
cases where the type of loading or 
conditions of application are condu- 
cive to brittle failure—that is, dy- 
namic loads or static loads at elevated 
temperatures. Journal of Applied 
Mechanics, June, 1943, pages A-93- 
A-100, 11 illus. 


Superchargers 


Critical Speeds of a Rotor with 
Unequal Shaft Flexibilities, Mounted 
in Bearings of Unequal Flexibility—1. 
W. R. Foote, H. Poritsky, and J. J. 
Slade, Jr. A study of the motion of a 
rotor possessing unequal flexibilities 
in two mutually perpendicular direc- 
tions and mounted in bearings that 
likewise possess different stiffnesses 
in two mutually perpendicular direc- 
tions, such as the horizontal and ver- 
tical directions. A two-pole turbo- 
generator is an example of such a 
rotor. Following an introduction to 
the general aspects of the subject, 
the writers proceed with the mathe- 
matical analysis, sections of this in- 
stallment covering the stability and 
instability of solutions of differential 
equations with periodic coefficients, 
the stability near the main critical 
speed for special cases, the general 
case of variable shaft and varying 
flexibility, and the derivation of 
equations of motion and their solu- 
tion. Journal of Applied Mechanics, 
June, 1943, pages A-77-A-84, 7 
illus. 


Testing 


Flight Testing Is a Sound Business. 
Part III. Edmund T. Allen. Based 


on notes and rough drafts prepared 
by Eddie Allen, this is the conclu- 
sion of a series of three articles on 
flight testing. It was completed by 
the famous test pilot’s associates at 
Boeing Aircraft Company. 


In this article the procedures em- 
ployed at Boeing for the execution of 
test flights at high altitudes are out- 
lined. Details are given on the prep- 
arations for the flight, the various 
phases of the flight itself, manual and 
photographic recording of data, and 
the compilation of results and con- 
clusions after the flight. Specialized 
equipment, the duties of each mem- 
ber of the flight crew, and the number 
of items which may be tested in one 
flight are noted. Aviation, June, 
1943, pages 147, 149, 350, 353-355, 
3 illus. 


Testing Transparent Plane Sections 
Under Operating Conditions. An ar- 
ticle on the Physics Research Labora- 
tory built by Rohm & Haas for the 
pretesting of plastic parts of an air- 
plane before they are sent up to high 
altitudes. This laboratory is designed 
to duplicate all atmospheric and strato- 
spheric conditions. Init plastic com- 
ponents are subjected to tests of ex- 
treme heat and cold, varying pres- 
sures, and different weather condi- 
tions such as continual sunshine or 
rain. Other tests that can be con- 
ducted in this laboratory are those 
for determining strength, hardness, 
elasticity, and other physical prop- 
erties, as well as bullet-impact tests. 
Aero Digest, June, 1943, pages 295, 
299, 7 illus. 


Fear. ‘‘Witness.”’ Sixth in the 
series of ‘‘Notes from a Test Pilot’s 
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You can count on 


G-E wing-{lap drives to get downstairs 


@ Light and compact, but plenty tough—that describes G-E wing- 
flap electric drives. Careful design, fine materials, and rigid tests—all 
have contributed to the building of G-E power packages that pack the 
punch you need, when you need it. Typical of the superior construction 
of this power package is its winding, which, because of a superior, new 
insulating technique, is practically indestructible even under the 
severest overloads. 


For complete infor- 
mation about G-E air- 
craft electric motors, 
send for our new 
catalog, GES-3108 
General Electric Co., 
Schenectady, N. Y 
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Diary,” this article discusses the 
practical value of fear to a test pilot 
asa safeguard against rashness. The 
variation of fear reactions, differing 
with each pilot, is noted. The writer 
iso points out the possibility of in- 
eeasing the usefulness of test pilots 
by competent medical studies of their 
neurosis and fear tendencies. Flight, 
May 13, 1943, page 501. 

Instruments. ‘‘Witness.”’ The 
gventh installment in ‘‘Notes from a 
Test Pilot’s Diary” is concerned with 
the determination of inaccuracies in 
oil-pressure gauges and air-speed indi- 
eators during ground and flight test- 
ing. Indicating several sources of 
trouble, the writer tells how faults 
in these instruments are diagnosed. 
He also suggests that methods for 
ground testing the complete installa- 
tion of the air-speed indicator can be 
improved by employing an electri- 
cally driven rig that can provide both 
pressure and depression equivalent 
to those met in flight on the pressure 
and static sides of the pitot. Flight, 
May 20, 1943, page 527. 

The Test Pilot’s Status. ‘‘Wit- 
ness.” In the eighth installment of 
‘Notes from a Test Pilot’s Diary”’ the 
writer offers his views on the author- 
ity and responsibilities that should 
bedelegated to a test pilot. He states 
that the test pilot should be in the 
position of an inspector and not a 
chauffeur. Giving consideration to 
the qualifications that a test pilot 
must have to equip him for such a 
job, he acknowledges certain limita- 
tions that sometimes prevent the 
pilot from functioning in this capacity. 
It is his suggestion, therefore, that a 
standard school for test pilots be es- 
tablished which could instruct and 
grade pupils according to their abili- 
A Flight, May 27, 1943, page 


Testing Equipment 


Adjustable Orifices for Aircraft 
: Testing. J. P. Green. Ad- 
justable orifices designed to conserve 
time and labor in the measurement of 
carburetor airflow are discussed. It 
stated that four different styles have 
been built, including three types of 
manually operated units and a remote- 

itioned, air-operated adjustable 
orifice, The design and application of 

devices are described, with in- 
‘mation on the conditions each type 
Sintended to meet. In the aircraft- 
‘gine testing field, most applica- 
thus far have been for engine 

test cell installations and for the meas- 
wement of air to aircraft carburetor 
cells. Aviation, June, 1943, 
175, 176, 3 illus. 
Micro-Hardness Tester. Rob- 

at Steinitz. It is stated that with 
er metallurgy parts, conventional 

i testing has been generally un- 

actory because of the porosity or 

, duplex structure of the metal. 

article describes a hardness 
The designed for testing such parts. 
instrument is also suitable for use 


PERIODICALS 


in other fields where hardness of local- 
ized microscopic areas must be deter- 
mined. It consists of a diamond 
penetrator mounted so that it can be 
attached to a microscope in place of 
the objective lens. The type of 
microscope employed has cross hairs 
in the eyepiece and, by properly 
aligning the diamond, it can be made 
to touch the sample under investiga- 
tion directly in line with the cross 
hairs. It is only necessary to adjust 
the microscope so that the intersec- 
tion of the cross hairs falls over a 
selected particle of metal powder in a 
sample. Then the diamond can be 
made to penetrate this predetermined 
particle. By this method the actual 
hardness of the individual particles 
can be determined. Metals and 
Alloys, June, 1948, pages 1183-1186, 
14 illus. 
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Electric Torque Meters for Aircraft 
Engines. R. L. Findley. A solution 
of the problem of using relatively in- 
expensive electric meters instead of 
the more costly dynamometer method 
of measuring aircraft-engine power 
during standard production tests is 
described. It is shown that although 
the recognized cradle-type dynamom- 
eter is unsurpassed for the accuracy 
required in experimental or labora- 
tory work, since it determines the true 
engine output torque within limits of 
one-half of 1 per cent, the electric 
meter method operates within limits 
of 11/2 per cent, warranting favorable 
consideration by engine builders for 
production tests. The meters and 
instruments used are described, as 
well as the procedure involved. Aero 
Digest, June, 1943, pages 285, 291, 
339, 3 illus. 


Training 


Night Flying Training. From a 
visit to an Oxford-equipped Advanced 
Flying Unit, the writer describes the 
night flying training of Royal Air 
Force student pilots. In addition to 
outlining the syllabus of night work 
with twin-engined aircraft preparatory 
for operational flying, he reports on 
the various steps of a routine night 
flight from the Unit’s station. Flight, 
May 27, 1943, pages 552, 553; 
“Nocturne,” The Aeroplane, May 
28, 1943, pages 616, 617, 2 illus. 

New A.T.C. Syllabus. An an- 
nouncement of the postproficiency 
course which has been introduced into 
Britain’s Air Training Corps syllabus 
to replace the former Part II profi- 
ciency course. It is reported that the 
new course involves less classroom 
work and has as its main objective 
the fitting of air cadets for leadership. 
The phases of the postproficiency 
training devoted to air/sea rescue 
and glider instruction are noted par- 
ticularly. Flight, May 27, 1943, 
page 563. 

Marine Parachutists. Achieve- 
ments of the U.S. Marines in air ac- 
tions are described. With the aid of 
illustrations, the article explains how 
the Paramarines are trained. Air 
News, June, 1943, pages 27-30, 54, 
15 illus. 

Singles to Twins. An examina- 
tion of some of the fundamentals in an 
R.A.F. student pilot’s training when 
he first learns to fly twin-engined air- 
craft. In detailing the actual changes 
and additions in technique that must 
be taught during this transitory pe- 
riod, the twin-engined airplane dis- 
cussed is the Airspeed Oxford. 

Important differences between fly- 
ing single- and twin-engined airplanes 
are outlined, with the considerations 
including the changed conditions at- 
tendant upon the operation of the 
engines as a pair through the various 
controls and instruments; changes 
in visual range due to the pilot’s dif- 


ferent location in the plane; and re- 
versal of the duties for each hand 
because the engine and other controls 
are in the center of the twin-engined 
plane’s cockpit instead of to the left- 
hand side of the pilot as they are in a 
single-engined plane. The article 
notes that cockpit drill, synchroniza- 
tion of engines, and economy in fuel 
are stressed in flying instruction with 
the Airspeed Oxford. Among other 
points covered are the independent 
operation of the engine controls and 
the instrument layout of the Oxford. 
Flight, May 27, 1943, pages 549-551, 
5 illus. 

Mobile Airport Control. James 
Montagnes. An article on the port- 
able airport control units used by the 
R.C.A.F. for the training of student 
pilots. Stationed at the ends of air- 
port runways, these mobile units 
are employed where nonradio 
equipped trainers are being used and 
where students are not always within 
easy sight of the central control 
tower. Communications are main- 
tained between planes and the ground 
tenders by means of light signals. 
Flying, July, 1943, pages 50, 102, 2 
illus. 

Our Unused Potentialities for Aero- 
nautical Research and Development. 
John E. Younger. It is believed that 
the industry of transportation in the 
air is certain, in time, to dwarf land 
and water transportation industries. 
Aviation is in its early stages of devel- 
opment and programs of develop- 
ment which are initiated now will 
contribute to the aeronautical sciences 
for many years to come. The writer 
points out that Federal funds have 
been provided for practically every 
phase of aviation except the training 
of engineers whose business it will be 
to design and superintend the con- 
struction of airplanes of the future. 
Except the few Guggenheim schools of 
aeronautics, it is stated that public 
funds for training aeronautical engi- 
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AIRPLANE HYDRAULIC SYSTEMS 


THEIR OPERATION AND MAINTENANCE 
by HUGH C. AUMENT, JR., Instructor in Air- 
plane Hydraulics, Roosvelt Aviation School, 
Roosevelt Field, New York 
JUST OUT! Written for the mechanic or student 
who wishes to learn the essential features of air- 
plane hydraulic systems and how to efficiently 
service them. Presents in a simplified but thor- 
ough manner, important information the mechanic 
must know. The author’s methods have been 
tested with hundreds of mechanics producing the 
quickest results in shortest time. It teaches not 
only what to do but why. 


—CONTENTS— 
Basic Hydraulic Principles and Fluids 
Reservoirs 
Hand Pumps and Power Pumps 
Surge Chambers, Pressure Tanks and 
Accumulators—Actuating Units 
Check, Relief and Selector Valves 
Pressure Regulatur—Filters 
Lines, Tubing, Seals and Glands 
Comparison of Hydraulic Systems 
Sperry Exactor Control 
Inspection and Maintenance 
Questions and Answers—Index 

132 Pages, 81 Illustrations. Price.......... $2.25 


* AIRCRAFT ELECTRICITY 


by NORMAN J. CLARK, U. S. N. R., formerly 
Electrical Engineer, Lockheed Aircraft Corp. and 


HOWARD E. CORBITT, Electrical Engineer, 
Lockheed Overseas Corp. NEW, Revised, En- 
larged Edition. Electricians! . Designers! Here is 


up-to-minute information you want today in prac- 
tical shop installation, inspection and design cal- 
culations, right from shop instructions, standards, 
and drawing board. This is the ‘‘what, why and 
how-to-do-it’"—exactly suited for rapid individual 
or group training. Furnishes data in the most 
modern methods and practices in design and con- 
struction of military and naval aircraft, insofar 
as the electrical system is concerned. 

350 Pages, 200 Diagrams. Illustrations. ...$3.50 


4 Important Book 


% AIRCRAFT ELECTRICAL SYSTEMS 


THEIR MAINTENANCE AND SERVICING 
by WILLIAM F. JORCH, Instructor in Aircraft 
Electrical Systems, Roosevelt Aviation School, 


Roosevelt Field, New York 
JUST OUT! A clear, non-technical book to help 
the mechanic or student acquire a thorough under- 


standing of electrical units so that they will recog- 
nize conditions that need servicing, locate causes 
of trouble and put the equipment in good order 


quickly. The ntents have been developed 
through the author’s vast experience in training 
many men. Gives necessary theory as simple as 


possible, eliminating all non-essentials. 


f the text is devoted to dis- 
frequently encountered types 
eries, ignition and starting sys- 
Enables you to grasp all problems quickly. 


—CONTENTS— 


Test Equipment and 


The major portion 
cussion of the 
of generators, 
tems. 


most 


batt 


Panels 


Instruments Batteries—Starters 
Generators Ignition—Wiring 
Generator Control Symbols—Index 


Questions and Answers 
223 Pages, 72 Illustrations..........+++++++ $3.00 


AIR NAVIGATION 


by E. R. HAMILTON, M.A., B.Sc., Principal Bor- 
ough Road College, England. For those new in the 


subjc :t who want a working knowledge in the 
shortest possible time Requires nothing but com- 
mon sense and t simplest mathematics. Based 


n teaching navigation in the 
adets of the British Air Services 


on wide exper 
Royal Navy and 


CONTENTS: Aims and Methods of Air Naviga- 
tion. Position on the Earth. Direction on the 
Earth. Maps. Mercator Charts. Wind. Fixing 
and Reporting Position. Plotting. Relative Mo- 
tion in Air Navigation. Instruments. Astronavi- 
gation. Radio-Navigation. 175 pages—$2.00 


on AEROSCIENCE 


MODERN TRIGONOMETRY 347 M. J. 
G. HEARLEY, Mathematics Master of England. This 
elementary book presents practical numerical side of 
trigonometry in a form which can be followed by any- 
one with a knowledge of arithmetic and the elementary 
principles of algebra. Practical questions on astronomy, 
navigation and mechanics are introduced to show how 
trigonometry is used. Prepared with acronautics par- 
ticularly in mind, the treatment is adequate for those 
preparing for preliminary examinations, and will also 
meet the needs of those who want to take up some 
branch of mathematics which will be widely useful. 
Tables included. 160 Pages. 152 Illustrations. $1.75. 


ELEMENTARY MATHEMATICS 3}, H. 
Levy, Prof. of Math., Imperial College, London. This 
book has grown out of British experience and need for 
easier, more rapid instruction in principles of mathe- 
matics as required for technical applications, particu- 
larly aeronautics. Its live, fresh teaching method cases 
the drudgery and dryness of mathematics, interests as 
well as instructs and develops ready thinking in mathe- 
matical terms and symbols. The whole volume is de- 
voted to principles, with enough exercises and examples 
to insure grasping them. In scope, the book progresses 
from first concepts of arithmetic through fundamental 
ideas of algebra and geometry to a first glimpse of the 
calculus. 216 Pages, $1.50. 
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Aircraft Electrical Systems Modern Trigonometry 
OC) Aircraft Electricity Air Navigation Hamilton. ..$2.00 
Elementary Mathematics Levy. .$1.50 


On receiving the books, I will pay postman prices shown above, plus a 
I am not entirely satisfied with any, I have the privilege of returning the 


ostage when you remit with order. 
Name 

Home Address 
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15 East 26th Street 


THE RONALD PRESS COMPANY 

Dept. M815, 15 East 26th St., New York 10, N. Y. 
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OC) Airplane Hydraulic Systems 


Same satisfaction guarante« 
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STUDY DAVID BRUNT, 
y, Imperial College, England. De- 
wr air force cadets, and students of 
The principles are 
rial quite technical in char- 
acter can be readily u stood. To satisfy more ad- 
vanced users, some mathematics is included in certain 
parts. This is designated so that the beginner may 
omit it without affecting his grasp of the subject. 
215 Pages, $0 Illustrations, $2.25. 


radio-location 


MECHANICAL PHYSICS AND SUB- 
ATOMIC PHYSICS 4) HERBERT DINGLE, 
Professor of Natural Philosophy, University of London. 
A complete two-volume course in physics. Assuming 
only a knowledge of elementary mechanics and none 
of physics, these books give a clear account of funda- 
mental ideas, results of research, in such manner that 
their application to aeronautics is readily understood. 


Comprehensive, concise, well adapted to both indi- 
vidual and class use 
VOL. I—Covers physics of matter, heat and sound, 
where atom and molecule can be considered an clemen- 
tary particle. $2.25 
VOL. I]—Deals with the structure of the atom, and 


with fundamentals of ligt 


ht, electricity, and magnetism, 
as well as X-rays and 


$2.25 


radio activity. 
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neers are provided mostly by 4, 
states through the state universiti« 
The state government cannot be «. 
pected to provide the funds for «. 
tensive laboratory facilities and 4, 
endowment of chairs for teach. 
research professors, all necessary ; 
provide adequately for essential geiep, 
tific engineering training. If adj 
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aeronautical engineers who are to by THE WRIG 
the designers of the future airliners; witnesses, 
to be provided for, and this wil} } 
absolutely necessary, funds must con: had gone 
from some other source, i.e., pe. The c 
sonal endowment by the industry » 
endowment by the Federal Goyer. peees 
ment. the mo 
This gap in the nation’s ager. ow tes 
nautical education and development tei 
program is discussed and the require. type o 
ments for educational progress ar The 
outlined. A plea is made for suppor 
at present for future aeronauticy Disne 
engineers. The branches of the aer. Wrio 
nautical sciences which should 
endowed are suggested. The Draft milit 
man, June, 1943, pages 25, 26, 42. effic 
Bombing Rattles. Ronald Keit 
A dramatic description is given of the i 
methods used to train bomber crev: 
in Canada. Day and night flights 
that inject realism into the training d 
air crews are described. A map show athe: 


the training-flight route, which ruil 
from the base at London to Goowiiy™ 
Lake and up to a section called 
“enemy territory.’’ Canadian Ane 
tion, June, 1943, pages 75-77, %, 
99, 3 illus. 
Building Better Bombardiers. 
curriculum and purpose of the 
Air Forces Central Instructors School ‘ 
for Bombardiers are outlined. Ay 
this school a “postgraduate” coum 
is given to train officer bombardies te 
as instructors for other bombardiet 
and to acquaint officers who al 
are instructors with the most up 
date training methods. The ins 
tion covers every phase of bombal 
ment, the numerous sciences 
mechanisms involved, and extel 
training in the specialized field 
teaching. Comprising both @ 
and practical application, the work 
the school is rounded out by assig 
the graduate to one of several Op 
tion training units before heb 
his actual teaching. 
The fourfold purpose of the 
Instructors School for Bombardl 
is outlined as follows: to stand 
instruction at all Air Forces 8 
ardier schools; to advance the qt 
of instruction and administratioa 
bring the nation’s finest instructom® 
a centralized point where they 
pass their knowledge to new Is® 
tor personnel; and to estadil 
“proving ground” for new 
methods. Western Flying, June, 
pages 40, 41, 3 illus. 
Ignorance Limited. Gill Robb 
son. A consideration of mentala® 
and general education as the found 
tions of air power. The writer as 
rates the value of starting aif 
at an early age, claiming that @ 
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The Five Witnesses 
Were Too Amazed to Cheer 


Tue WRIGHT BROTHERS knew their machine would fly. But the five 
witnesses, unaware of the painstaking study and experiment which 
had gone into the plane, were too amazed to cheer. 
The comprehensive research program which brought initial 
success has characterized all subsequent Wright development. In 
the modern Cyclone engine it has made possible greater power 
for less weight, space, and fuel than is produced by any other 
type of powerplant. 
The story of Wright is the story of flight as shown in Walt 
Disney's “Victory Through Air Power". Now, as in the past, 
Wright supplies the engines for the fastest and most powerful 
military and transport aircraft. For the even larger and more 
efficient planes now under construction, Wright is again 


providing the power. 
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TODAY, When Metal 
Is Scarce... 


Because of their LIGHTNESS, Boots 
Nuts, through their use on airplanes 
alone, save hundreds of tons of pre- 
cious metal and millions of dollars 
for Uncle Sam. Boots Self-Locking 
Nuts not only protect all types of 
AIRCRAFT, but are used on RADIO 
INSTALLATIONS, AUTOMOTIVE PARTS, 
and a wide variety of industrial ap- 
plications, as well. 


TOMORROW, these lighter, tougher 
Boots Nuts will protect your AUTO- 
MOBILE, ELECTRIC REFRIGERATOR, 
WASHING MACHINE, VACUUM 
CLEANER and other household appli- 
ances. They will lengthen the efficient 
service of industrial, farm and office 
machinery. Proof against vibration, 
corrosion and temperature, Boots 
Nuts prolong efficiency wherever 
they are used. 


BOOTS AIRCRAFT NUT CORPORATION 


BOOTS LENGTHEN THEIR STRIDE 


Protective umbrellas of carrier-based planes must have both altitude 


and range, 


An air umbrella should be able to attain great altitude. In addition, 
its planes must have fuel enough to patrol vast areas of hostile 
ocean. That these aircraft are able to meet both requirements is due 
in important measure to the lightness of Boots all-metal, self-locking 
nuts. Because Boots Nuts are lighter than other nuts, the weight they 


save can be utilized for extra gasoline—or ammunition. 


Lighter Boots Nuts can “take it.” too. No plane vibration can 
loosen them. They withstand the corrosive action of salt water, oil 
or chemicals. They can be used over and over. They literally “out- 
ast the plane.” In addition, their easy application materially reduces 
repair and maintenance time. These nuts, used on every type of U.S. 


aircralt, Ineet the exacting specifications of all government agencies. 


“They Fly With Their Boots on— Lighter” 


BOOTS 


Sedf-Locking Nuts For Application In All Industries 


wm GENERAL OFFICES, NEW CANAAN, CONNECTICUT 
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renewed demand for education that 
equips the student for the purposes of 
podern civilization. Skyways, July, 
1943, pages 16, 17, 59, 62, 8 illus. 


The Law of the Roller Coaster. 
Wolfgang Langewiesche. To provide 
udent pilots with an understanding 
of how to control a gliding airplane, 
the gliding plane is compared to a 
voller coaster, which starts at the top 
ofa slope with little speed and con- 
verts altitude into speed as it descends. 
it is explained that the precise me- 
chanies of acceleration are more com- 
plicated, but an understanding of 
these would not particularly help the 
silt, hence they are disregarded. 
The wrter includes information on 
how to slow down the gliding air- 
plane. Air Facts, July, 1943, pages 
7-14. 


U.S. Pilots—The British Way. 
Paul G. Sturges. Attendant upon an 
gnnouncement that a number of 
American pilots are being trained in 
British schools is a comparison be- 
tween British and American _pilot- 
training methods. The British sys- 
tem eliminates the basic course and 
the basic airplane and calls for transi- 
tion directly from the primary to the 
advanced course. British cadets are 
plunged into a diversified training 
program almost immediately after 
soloing in a primary trainer; while 
under the American system cadets 
learn only the fundamentals of flying 
nthe primary course, with the more 
specialized instruction given inten- 
sively during the later basic and ad- 
vanced stages. 

In actual flight training, the British 
plaee emphasis on steep turns and 
lives—fundamental to combat ma- 
neuvers—while the Americans concen- 
trate on precision flying and learning 
to make all maneuvers without slip- 
ping, skidding, or otherwise changing 
altitude. Another major difference 
vetween the two syllabuses is that 
British cadets receive more ground- 
chool instruction than do those in 
American schools. Totaling one- 
third more in the number of hours, 
British ground schooling stresses navi- 
gation and calls for courses in radio, 
meteorology, instruments, parachute 
procedure, general airmanship, air- 
craft recognition, armament, navi- 
sation, and engines. Flying, July, 
M43, pages 64, 65, 158, 4 illus. 


Training in a Miniature Factory. 


lynn L. Berg. A description of 
North American Aviation’s factory 
training unit in Los Angeles. De- 
‘igued to train unskilled employees 
ot specific mechanical needs, the 
procedures of this school duplicate 
those of the actual factory ... . even 
0 the operation of two eight-hour 
shifts, The courses cover a three- 
week training period. Outlined by 
the article, they include instruction 
. the following departments: rivet- 
ra general assembly, final assembly, 
‘ey, metal fabrication, blueprint, 
ectrical assembly, and production 


PERIODICALS 


This novel two-place ‘Taxi Trainer’ built from salvaged Curtiss P-40 parts aids in the 
instruction of Army ground crew men and aircraft mechanics. (See page 177.) 


control. Western Flying, June, 1948, 
pages 64, 66, 2 illus. 

Safety in Flying. Leighton Col- 
lins. Flight training and safe flying 
are discussed. Among the subjects 
treated are engine failure as a cause of 
fatalities, loss of control in the air, 
weather fatalities, structural fail- 
ures, the emotional factor, and acci- 
dents involving a spin out of a turn. 
Other topics are the rudder-turn 
complex, angle of attack and nose 
position, the steep turn, reversal of 
controls, and induced “pilot error.” 
Air Facts, July, 1948, pages 54-82, 
10 illus. 


Warfare 


Tojo’s Timetable—. Kilsoo K. 
Haan. Warning that the bombing of 
the United States is definitely in- 
cluded among Japan’s plans, the 
writer surveys the factors that favor 
such strategy and indicate that in- 
evitably the attack will be attempted. 
He reviews the improvement of 
Japan’s strategic position and the 
strengthening of her military, naval, 
and air power. As the only way to 
forestall such an attack by the Japa- 
nese, the writer advises the adoption of 
an offensive strategy by the United 
States. Skyways, July, 1943, pages 
14, 15, 78, 80, 84, 10 illus. 

A Fighter Mosquito Squadron. 
Major F. A. de V. Robertson. Re- 
porting on a visit to a Mosquito- 
equipped R.A.F. operational squad- 
ron, the writer describes the functions 
of a twin-engined fighter and compares 
them to those of a single-engined 
fighter. He explains that the chief 
purpose of the twin-engined type is 
offensive and that its long range 
permits its use deep into the enemy’s 
territory. The article also discusses 
briefly the role of the second occupant 
in a Mosquito fighter... . that of 
navigator. Flight, May 13, 19438, 
pages 504, 505, 4 illus.; “A Fighting 
Mosquito Squadron,” The Aeroplane, 
May 21, 1943, pages 588, 589, 4 
illus. 

Last of the Dive Bomber? Robert 
McLarren. A criticism of the dive 


bomber in which the writer summa- 
rizes its disadvantages. He points 
out the uneconomical features of this 
type of plane as compared with other 
kinds of air power, calls it the most 
vulnerable, and claims that it has 
been replaced by high-altitude pre- 
cision bombers for strategic missions 
and low flying and by cannon- 
equipped fighters for tactical coopera- 
tion use. The need of fighter pro- 
tection for the dive bomber, its ina- 
bility to protect itself against an 
adequate force of enemy fighters, and 
the diminution of its powers of ac- 
curacy through increased efficiency in 
ground defense weapons are called 
to attention. It is further stated that 
ground attack, originated and de- 
veloped by the U.S. Army Air Forces, 
has in the main absorbed the duties 
of the dive bomber. Model Airplane 
News, August, 1943, pages 6, 7, 43, 
44, 46, 48, 6 illus. 


Pilots is Pilots. Clayton Knight. 
A World War I pilot views the changes 
between air fighting in this war and 
the preceding conflict. His comments 
touch upon comparisons of airplanes, 
techniques and fighting formations, 
fire power, radio and ground super- 
vision, ‘‘briefing’’ for air raids, and 
airdromes. Drawings by the writer, 
a noted aviation artist, illustrate the 
article. Skyways, July, 1943, pages 
28-32, 64, 3 illus. 


Where Are Mussolini’s ‘White 
Eagles?” Alexander Kiralfy. Re- 
viewing the record of the Italian air 
force, this article claims that the unit 
has been hopelessly inadequate and is 
now merely an adjunct of the Luft- 
waffe. It is stated that the Regia 
Aeronautica has abdicated much of 
its position as an independent fighting 
force and that Italy has become a 
plane reservoir for Germany .. . . with 
Italian personnel working in German 
factories and Italian factories filling 
German orders. Speculative figures 
are quoted on the numerical strength 
of the Regia Aeronautica and the 
aircraft-production capacity of Italy. 
Skyways, July, 1943, pages 42, 43, 2 
illus. 
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NF G-E RADIO-NOISE 
FILTERS 
% They provide excellent noise suppression 


—especially from 200 to 20,000 k 


HESE filters help immeasurably in providing 

the high-fidelity radio reception so important 
in aerial warfare. They attenuate radio-noig 
voltage on aircraft electric systems (on circuits 
with such equipment as generators, amplidynes, 
inverters, and dynamotors). They are particularly 
helpful in systems where open wiring is used to 
save weight. 


FEATURES 


@ High attenvation characteristic results in excellent noise reduction 


@ Compact and lightweight (For 100-amp rating, shown at lef 
approx 2 1/5 lb, measuring approx 5 by 4 by 2 1/2 in.). 


Can be mounted readily in any position 
Operate efficiently over a wide temperature range (— 50 ¢ to 50( 


@ Comply with U.S. Army Air Forces spet 
fications, including the stringent requirement 
as to vibration and acceleration 


x * 


FOR FURTHER DATA Asx your G-E rep 
resentative for Bulletin GEA-4098, or writ 
to General Electric, Schenectady, New York 
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PERIODICALS 


Welding 


sot Welding in Design and Pro- 
of Aircraft. G. 8. Mikhala- 
po. The concluding section of a 
article discusses the selec- 
‘on of aircraft parts suitable for fab- 
i by spot welding, setting forth 
onditions under which this proc- 
iesirable and others under which 
other methods are preferable. It is 
dated that certain parts, apparently 
more suitable for other methods of 
agembly, can readily be altered in 
design so as to make the spot-welding 
feasible. A comparison 1s 
made of the relative costs of spot weld- 
ing and other methods, and sugges- 
tins are advanced for improving 
theplanning of production and control 
ofthe work. Better ways for operat- 
ing and maintaining the welding 
equipment are outlined, as well as 
the establishment of standards of in- 
gection. The standards of the Ameri- 
can Welding Society are com- 
mended and are given credit for a 
large part in the successful application 
of spot welding in a large amount of 
sireraft work. Canadian Aviation, 
June, 1948, pages 111-114, 4 illus. 


Silver Brazing and Its Application 
inWar Work. C. M. Robbins. It is 
stated that the present use of silver 
brasing is the result of ten years of 
research. Since the start of the war 
tons of silver brazing alloys have been 
wed where ounces were required in 
peacetime. A modern airplane has 
over 400 brazed parts. Probably the 
greatest single war use of silver braz- 
ing alloys is in the manufacture of 
bombs and shells. Silver brazing ap- 
plications are described and _illus- 
trated. The Welding Journal, June, 
1943, pages 410, 411, 11 illus. 


AC Resistance Welding Control. 
Gilbert Sonbergh. In a review of the 
principles, advantages, and applica- 
tions of the a.c. resistance method of 
welding, it is stated that the process 
his for a long time held promise of 
becoming the fastest and most eco- 
uomical method for joining metal 
parts. The progress made by tube-con- 
ttolled resistance welding in the pro- 
duction of airplanes and other war 
implements is called an important 
sep. Various basic principles of 
welding and their methods of control 
we briefly explained, and a more 
agthy explanation is given of the 
Ws of ignitron contractors, electronic 
veld timers, and pulsation weld 
imers. The type designations of the 
National Electrical Manufacturers As- 
lation are outlined. 

ltis stated that for the ultimate in 

adjustment of the current passed 
the work, a heat control is 
uerporated in the ignitron firing cir- 
The operation of the phase-shift 
control is described, as well as 
mous control of firing. Sev- 

mul types of sequence timers are 


“ Electronic Industries, pages 
#95, 152, 153, 9 illus. 


Welding in Aircraft Construction. 
H. O. Klinke. The possible applica- 
tions of welding in aircraft construc- 
tion are almost infinite. The applica- 
tion of welding to aircraft construction 
requires not only a properly trained 
shop and inspection organization but 
also a design organization that can 
think in terms of welded design. 
Obstacles that may at present be con- 
tributing to the relative slowness 
with which welding has been adopted 
by aircraft builders are named. It is 
stated that some of these obstacles 
are real, as, for example, the training 
of an organization to use welding 
properly; some are largely imaginary, 
as, for example, the repeated question: 
“How can you be certain that the 
weld will hold?” 

The solution to the real obstacles 
is to use welding and learn by its utili- 
zation. The solution to most of the 
imaginary obstacles is making the 
organization weld-minded by the use 
of men trained in the proper applica- 
tion of basic principles. The writer 
continues with a discussion of how the 
Army and Navy could assist aircraft 
manufacturers. Other subjects dis- 
cussed are the inspection of raw ma- 
terial and processing, arc-welding 
application, gas-welding applications, 
and the spot welding of stainless steel 
and aluminum. The Welding Journal, 
June, 1943, pages 412-416, 22 illus. 

A New Formula for Spot Welding 
Control of Electrode Tip Diameter. 
N. A. Tucker. Welding tip diameter 
must essentially be related to the 
thickness of the material to be 
welded, since the tip diameter governs 
to a large extent the size of the weld 
and the strength of the joint. The 
writer reviews the most popular 
formulas for the establishment of 
optimum tip diameter for a given 
thickness of stock to be welded and 
presents a new formula for spot weld- 
ing which, it is believed, has never 
been used as a basis of spot-welding 
procedure in England. It is stated 
that a review of the collected figures 
shows that there is a real need for 
such a standard acceptable formula. 

Tip diameters for various material 
thicknesses derived from the formulas 


Progressive Welder Company’s self- 
contained cart for spot-welding repairs in 
the field. (See page 187.) 
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reviewed and those derived from the 
suggested formula are given in tabular 
form for comparison and discussion. 
It is noted that for extremely heavy 
sections of material the new formula 
gives more reasonable figures for the 
tip diameter than the formulas re- 
viewed. Sheet Metal Industries, June, 
1943, pages 1051-1053, 1066, 2 
illus. 

Proposed Tentative Tests for Metal 
Arc Weldability of Steels. Sugges- 
tions have been made by subcom- 
mittees to the Committee on Standard 
Tests for Welds of the American 
Welding Society covering tentative 
tests for the metal are weldability of 
steels. The two tests prescribed are 
a weld-bead hardness test and a tee- 
bend test, which are intended to de- 
termine the weldability of a steel as 
defined by the effect of the heat cycle 
which the steel undergoes during the 
welding process, as evidenced by the 
change of hardness and loss of duc- 
tility of the material. 

The weld-bead hardness test is out- 
lined under sections covering the 
preparation of the test, the prepara- 
tion of the specimen, the testing of the 
specimen, results, and the recording of 
the results. The tee-bend test is out- 
lined under sections covering the 
preparation of the specimen assembly, 
the preparation of the specimens, the 
testing of bend specimens, the test- 
ing of the hardness specimen, the 
results of both tee-bend and hardness 
tests, and the recording of the re- 
sults. The Welding Journal, June, 
1943, pages 433-438, 7 illus. 

Jigs and Fixtures for Simple As- 
semblies. In a paper read at the 
first technical meeting of the Sheet 
Metal Industries Association, the 
writer calls attention to the immense 
strides in the production of inter- 
changeable sheet metal components 
made to accurate dimensional limits. 
Such components call for the design 
and use of jigs and fixtures which 
enable all production processes to be 
adequately fulfilled. To enable jig 
and fixture construction design to be 
efficient, a sound knowledge of work- 
shop practice is essential, together? 
with the application of a certain 
amount of ingenuity and skill. Refer- 
ence to the lack of suitable nomen- 
clature for detailed processes is made. 

The main advantages of using jigs 
and fixtures are outlined. Common 
types of jigs and fixtures in everyday 
use are described. It is noted that 
welding fixtures are often much more 
complex in character than jigs and 
offer unending scope for the ingenuity 
of the designer. The design and use 
of welding fixtures are discussed. 
Sheet Metal Industries, June, 1943, 
pages 1055-1060, 5 illus. 


Miscellaneous 


Seventy-Eighth Annual Report of 
the Council, 1942-1943. The 78th 
annual report of the Council of The 
Royal Aeronautical Society gives a 

(Continued on page 167) 
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Army Air Forces 


Training Commands Consolidated. 

Activation of the new Army Air Forces 
) Training Command, which replaces 
F and combines the functions of the 
© Technical Training Command and the 
| Flying Training Command, was an- 

nounced by the War Department. 

Major Gen. Barton K. Yount was 
named Commanding General of the 

| Training Command, headquarters of 
| which were designated at Fort Worth, 
' Tex. General Yount has been Com- 
> manding General of the Flying Train- 
ing Command, with headquarters at 
' Fort Worth. The new assignment 
| for Major Gen. Walter R. Weaver, 
~ who has been Commanding General of 
| the Technical Command, with head- 
quarters in Knollwood, N.C., has not 
| been announced. The Flying Train- 
' ing Command and the Technical 
Training Command were discontinued 
July 7, 1943. 

The reorganization was effected to 
achieve maximum economy of opera- 
tion, the most efficient utilization of 
personnel, and maximum coordina- 
tion of training schedules and utiliza- 
tion of training facilities. 

Functions of the new Training Com- 
mand will include: supervising and 
conducting the training of individuals 
in techniques of aerial gunnery, bomb- 
ing, navigation, aerial observation, 
and piloting of military aircraft (in- 
cluding gliders) and in the subjects 
associated therewith, and in mechani- 
cal, technical and administrative sub- 
jects; supervising and conducting 
preliminary training for purposes of 
orientation, classification, basic mili- 
tary instruction, and preflight aca- 
demic instruction; operation of the 
various Army Air Forces’ schools of 
elementary flying, basic flying, ad- 
vanced flying, and specialized flying; 
and operation of technical schools to 
provide technical training peculiar to 
the Army Air Forces, other than flying 
training, for both officers and enlisted 
personnel. 

New Wind Tunnel at Wright Field. 

esigned for testing models of high- 
altitude bombers and fighters, a fun- 
nel-shaped, 10-ft. wind tunnel, which 
will generate winds of over 600 m.p.h. 
at temperatures as low as —67°F., is 
how under construction at the Army 
Matériel Command, Wright 


The velocity will be made possible 
Y using two 20,000-hp. motors for the 
an drives and by tapering the tunnel 


from its maximum cross section to a 
minimum diameter of 10 ft. at the 
throat where the blasts will reach 
their highest speed. 

Temperature and pressure condi- 
tions found at altitudes ranging from 
sea level to 50,000 ft. will be simu- 
lated in the new tunnel. A storage- 
type refrigeration system will provide 
the low temperatures. 

Supplementing the work of the famil- 
iar 20-ft. tunnel now in operation, the 
new tunnel will permit tests of an en- 
tirely different nature. The older 20- 
ft. tunnel is an atmospheric tunnel, 
highly valuable in testing aircraft and 
component parts under simulated sea- 
level conditions. It was not designed, 
however, to reproduce altitude pres- 
sures or temperatures. The new test- 
ing tunnel, built in the shape of a long, 
narrow rectangle and of the closed- 
return type, was designed to simulate 
extremely high altitudes. 

Operation at a vacuum of less than 
one-eighth atmospheric pressure—ap- 
proximating pressure conditions found 
at 50,000-ft. altitude—is one of the 
engineering features of the tunnel. A 
series of cooling coils will regulate the 
temperature of the air as it speeds 
through the tunnel. Refrigeration 
engineers estimate that the minimum 
temperature can be held for an hour 
or more before the cooling process 
need be repeated. 

The newest and fastest of the 
A.A.F.’s wind tunnels will be con- 
structed of steel plate varying in 
thickness from 3/s to 1!1/,in. The two 
20,000-hp. motors will drive the 
counterrotating fans, each of which 
measures 19 ft. in diameter. The fan 
blades, made of wood, are being fabri- 
cated at Wright Field. Control equip- 
ment governing the 20-ft. tunnel will 
be used for the new project. 

Air-Ground Cooperation in North 
Africa. Brig. Gen. Laurence 8. Kuter. 
The Deputy Commander of the North- 
west Africa Tactical Air Force explains 
the concerted action of the air, ground, 
and sea forces that contributed to the 
victorious end of the campaign. The 
introduction of the tactical air force 
as a new type of combat unit is cred- 
ited with an important part in the 
result. The organization and its work 
are described. The discussion pri- 
marily concerns the air and ground co- 
operation between the top air unit 
in the battle area and the top ground 
unit. It traces the origin of the idea 
and its development during earlier 
African campaigns. The organiza- 
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(ill 


tion’s efficiency is contrasted with that 
of the enemy’s forces. Functions of 
the unit and its potential future opera- 
tions are outlined, with anecdotes 
covering specific exploits and accom- 
plishments in various battles. Details 
are given on the action as it developed 
during the campaign, with informa- 
tion on the planes used. The results 
are summarized to show the complete 
success of the system of close team- 
work between air forces and ground 
forces and their commanders. Air 
Force, July, 1948. 

Our Pacific Sky-Lane. Major 
Charles E. Shelton. The origin of the 
air transport service across the Pacific 
is traced and its work is compared with 
that of the North Atlantic and South 
Atlantic routes operated by the Army 
Air Forces. Incidents of the estab- 
lishment of the bases are related, and 
the growth of the line to an air trans- 
port unit of major importance is noted. 
The types of planes used are men- 
tioned, with comments on their per- 
formance. Much of the credit for 
pioneering the line is given to the 
civilian pilots, some of whose experi- 
ences are recounted. It is stated 
that many of the airfields in the middle 
of the ocean compare favorably with 
numerous metropolitan airports in 
size and ability to handle traffic. A 
great increase in transpacific air traf- 
fic is predicted after the war. Air 
Force, July, 1943. 

Briefing for the South Atlantic Run. 
Capt. T. W. Finnie. The routine of 
processing combat crews for the battle 
fronts through Morrison Field, Fla., 
is reviewed, particularly the responsi- 
bilities of the briefing unit. These 
duties are to insure that all crew per- 
sonnel are properly equipped for the 
flight, including the issuing of route 
data, maps, navigational equipment, 
secret codes, and other necessary ma- 
terial and to insure that all flight per- 
sonnel of departing aircraft are famil- 
iar with the facilities and conditions 
of the route. Information given to the 
men during the briefing is outlined, 
as well as the procedure followed in 
imparting this information. In addi- 
tion to the verbal instruction, the 
men receive maps, photographs, and 
various other kinds of data, all in- 
tended to prepare them for safe ar- 
rival at their combat locations, ready 
for foreign duty. Air Force, July, 
1943. 

“Flight Strips,’ Their Need and 
Use. A booklet has been issued on the 
auxiliary landing areas or flight strips 
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“"LUCITE*’ PERFORMS in the top and side panels 
of this cockpit canopy. Have you guessed the 
plane? It’s North American’s pack of pressed 
dynamite, the P-51 Mustang fighter. 


THE NOSE-PIECE of Martin’s A-30 Baltimore 
bomber, made entirely of “Lucite,” is one of 
the largest plastic pieces ever produced on 
mass production scale. Famed for its North 
African service, especially with the 8th Army, 
the Baltimore carries 21 other transparent 
parts made from “Lucite.” 


“LUCITE” flies to war also with the Douglas 
Havoc, Lockheed Lightning, Republic Thun- 
derbolt, Curtiss Warhawk, Consolidated Lib- 
erator, Bell Airacobra and many more of our 
foremost war eagles. 


CRYSTAL-CLEAR transparent Du Pont 
““Lucite’” methyl methacrylate 
resin sheeting serves American 
battleplanes at any altitude, in 
every climate, all over the world. 

Enclosures, as well as other 
parts made from “Lucite,” are 
light, strong, resilient—depend- 
able in service. Because the sheet- 
ing can be formed into wide areas, 
“Lucite” allows pilots, naviga- 
tors, gunners and bombardiers 
maximum vision under all con- 
ditions. If damaged by gunfire, 
“Lucite” sheeting can be repaired 
simply and effectively. 

Here are some of the properties 
of cast “Lucite”? which explain 
why America’s outstanding acrylic 
plastic lends itself so successfully 
to the needs of military aircraft. 
Why, too, ““Lucite’’ will prove so 
important in the building of our 
post-war world. 

Under standard conditions (77° F. 
50° R.H.), cast shows... 


Tensile Strength—6,000-9,000 psi 
Flexural Strength—10,000-14,000 psi 


“ravages Axis installations as her bom- 
bardiers sight their targets through 
enclosure of ‘‘Lucite.’? The B-25 car- 

ries a nosepiece, pilot’s enclosure 

and top and tail turrets of ‘‘Lucite.” 


LUGHTE sere 
OF WAR 


Impact Strength — (Charpy) 0.4-0.6 ft. lbs. per 
in. of notch;—(zod) 0.2-0.4 ft. lbs. per in. of 
notch 


Linear Thermal Expansion—(()°-21°C) 7-9 x 1! 
per °C 
Yield Temperature—(cantilever beam) §'C 


Light Transmission — (visible range, uncor- 
rected for reflection) 90-92% 


Dielectric Constant—(10° cycles) 2.5-3.0 
Specific Gravity —1.18-1.20 


Water Absorption—(24 hours’ immersion) 
0.2-0.3% by weight 
Effect of Sunlight— practically none 


Effect of Age—practically none 


(Many properties are influenced by 
temperature, stress applied, align- 
ment of molecules in forming and by 
contour of finished members, which 
should be compensated forin design. 


SEE THIS MANUAL FOR 
MORE DATA 


The 114-page Manual on 
“Lucite,” for aircraft de 
signers, engineers, their 
established enclosure 
suppliers and for fabri 
: cators of plastics, gives 
detailed information on fabricating, forming, 
repairing and general properties of “Lucile. 
Get your free copy. Write on your business 
letterhead to: E. I. du Pont de Nemours &Co 
(Inc.), Plastics Department, Arlington, 
or 5801 So. Broadway, Los Angeles 3, Calif 


us. par ort 


“LUCITE” 


methyl! methacrylate resin 
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WEMISTRY 


GOVERNMENT PUBLICATIONS 


that supplement the air base and air- 
port programs of the Army. The 
need for flight strips is discussed. 
The booklet describes how flight strips 
support air bases and how they help 
to control the air, fight submarines, 
and increase the efficiency of air routes. 
Diagrams and illustrations clarify the 
explanations. 


National Advisory Committee 
for Aeronautics 


Researches on Preliminary Chemi- 
cal Reactions in Spark-Ignition En- 
gines. E. Muhlner. Translation of 
an article from Luftfahrtforschung, 
Vol. 19, No. 18, August 20, 1942. 
Chemical reactions can demonstrably 
occur in a fuel-air mixture compressed 
in the working cylinder of an Otto- 
eyele (spark-ignition) internal-com- 
bustion engine even before the charge 
is ignited by the flame proceeding 
from the sparking plug. These are the 
so-called ‘‘preliminary reactions” 
(“preflame”’ combustion or oxidation), 
and an exact knowledge of their char- 
acteristic development is of great im- 
portance for a correct appreciation of 
the phenomena of engine-knock (de- 
tonation) and, consequently, for its 
avoidance. Such reactions can be 
studied either in a working engine 
cylinder or in a combustion bomb. 
The first method necessitates a com- 
plicated experimental technique, while 
the second has the disadvantage of 
enabling only a single reaction to be 
studied at one time. Consequently, a 
new series of experiments was inaugu- 
tated, conducted in a motored (ex- 
ternally driven) experimental engine 
of mixture-compression type, without 
ignition, the resulting preliminary re- 
actions being detectable and measur- 
able thermometrically. N.A.C.A. 
T.M. No. 1049, June, 1943. 


Civil Aeronautics Administration 


With the cooperation of the War 
Training Service, the Aircraft Engi- 
neering Division has completed a sur- 
vey of engine difficulties that are being 
encountered in connection with the use 
of currently available leaded 73- and 

ctane aviation fuels in low-pow- 
ered aircraft. The results of this sur- 
vey indicate that specified remedial 
measures and recommended proce- 
ures may be utilized to advantage in 
counteracting the difficulties indicated. 
_ The results of the survey further 
indicate that these difficulties are 
quite widespread and have been re- 
flected in considerably increased main- 
tenance and particularly in more fre- 
quent top overhauls. This situation 
8 for the most part due to the fact 
that most low-powered aircraft en- 
fines were originally developed with 
the then available clear (unleaded) 
fuels, The use of the leaded low- 
oetane aviation fuels has been neces- 
tated by the present war emergency. 
Instructions are detailed, under the 
ollowing headings, for overcoming the 


listed difficulties: (1) to preclude 
sticking valves; (2) to preclude spark 
plug fouling; (3) to preclude overheat- 
ing and detonation; (4) to preclude 
piston ring sticking; (5) to preclude 
corrosion; (6) general precautions. 
Safety Regulation Release No. 148, 
June, 1948. 


Navy Department 


A June supplement to the index of 
Army-Navy aeronautical standards, 
including aeronautical specifications, 
drawings and bulletins, has been 
issued. The supplement contains all 
new Army-Navy aeronautical stand- 
ards issued since May 1, 1943. 

In addition to the index, 15 new 
heets on Army-Navy aeronautical 
standards have been issued, 14 sheets 
on Army-Navy aeronautical design 
standards, and in addition one Naval 
Aircraft Factory sheet on an aviators’ 
four-piece helmet. Bureau of Aero- 
nautics. 


Office of War Information 


A report of the activities of more 
than 75,000 volunteer airmen of the 
Civil Air Patrol who operate out of 
United States airfields has been issued. 
The report outlines how the Civil Air 
Patrol was organized and expanded 
and describes its many duties and 
how they are being performed. 


British Information Services 


The Campaign in Greece and Crete. 
A book of 64 pages contains an ac- 
count of the British campaign in 
Greece and Crete up to the time when 
the Greek mainland was evacuated. 
The author explains why the Greek 
campaign was started, discussing 
Greek morale versus the German men- 
ace and describing the arrival of the 
Imperial forces in Greece and how the 
opposing armies came to grips. Cru- 
cial battles are discussed and the 
story of the Greek evacuation is told. 
The latter part of the book is devoted 
to the battle of Crete. 

Roof Over Britain. An official ac- 
count of Great Britain’s antiaircraft 
defenses, which represents part of the 
story of how the German air force was 
defeated in the autumn of 1940, is 
presented. It deals with the antiair- 
craft guns, searchlights, balloons, and 
the Royal Observer Corps constitut- 
ing Britain’s static defenses. The 
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speed with which these defenses were 
developed is described. How mem- 
bers of the Royal Observers Corps live 
and work is outlined. Sections of the 
book cover the first winter, what the 
guns really do, searchlights in action, 
the blitzes on the Humber, defending 
the airfields, the great London bar- 
rage, how Portsmouth fought back, 
antiaircraft women, and balloons in 
battle. 


Combined Operations. Exploits of 
the British Operations Command and 
an account of combined operations in 
general are given in a new booklet. 
It is explained that a combined opera- 
tion is one in which two or more of the 
fighting services cooperate in order to 
strike the enemy with the maximum 
of effect at a chosen place and at a 
chosen moment. The book describes 
the organization, training, and activ- 
ities of the Operations Command. 


His Majesty’s Minesweepers. In- 
formation on minesweepers of the 
British navy is furnished in an official 
booklet. How the minesweepers have 
won a four-year battle with the enemy 
is described. A brief outline of the de- 
velopment of minesweeping is given, 
and minesweeping operations in the 
different theaters of the war are de- 
scribed. 

Destruction of an Army. A new 
pamphlet on Great Britain’s first cam- 
paign in Libya covers the period from 
September, 1940, to February, 1941. 
The Libyan campaign, which is stated 
to have been the first example of a 
desert war between two full mechan- 
ized armies, is described in consider- 
able detail. Illustrations and maps 
aid the reader in understanding and 
visualizing the military operations. 

East of Malta, West of Suez. A 
booklet has been issued containing the 
British Admiralty account of the naval 
war in the eastern Mediterranean. 
It describes the work of the British 
navy in this area from the outbreak 
of the war until the spring of 1941, by 
which time British supremacy in these 
waters had been vigorously asserted at 
Taranto and Matapan. It is stated 
that, if during those 18 months the 
British navy had not been successful 
in maintaining its control of the east- 
ern basin against greatly superior 
forces, Malta, Suez, and Alexandria 
might have fallen, the campaign in 
Abyssinia and Syria would hardly 
have been possible, the whole Middle 
Eastern position would have been en- 
dangered, and the Axis might have 
reached the Indian Ocean from the 
west. 

Instruction Films. How students 
of a Royal Air Force school are being 
taught new techniques in gunnery 
tactics with the aid of films of planes 
in actual combat is described. It is 
explained that the pictures are made 
by tiny cameras that are set in the 
starboard wings of the majority of 
Britain’s fighter planes. The camera 
is set in motion when the plane’s guns 
open fire and takes 16 pictures per 
second. 
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AWRANCE Auxiliary Power Plants, in sew 
L ice aboard U.S. Navy blimps of the coast 
patrol, are helping to blast the wolf-pack 
Nazi submarines from the shipping lanes 
the United Nations. 

These sturdy engine-generator units p 
vide dependable electric power independently 
of main engine generators to operate starter, 
cabin heating and ventilating equipmen, 
lights, galley hot plate, and radio communica 
tions systems. Compact and light in weigh, 
Lawrance Auxiliaries are proving their worh 
in combat zones the world over. Today thy 
are serving America in PT boats and aircni 
—tomorrow their dependable performan 
will add efficiency and comfort to thes 
transport of freight and passengers ia 
Air Age to come. 


Lawrance Auxiliary Power Plant 
Model 30C-2 
Length 33%6"; Width 26%"; Height 176" 


Total Weight of Complete Unit 213.0 lbs. 
AUXILIARY POWER 


Maximum Continuous Power Rating 5KW. 


LAWRANCE ENGINEERING AND RESEARCH CORPORATION «+ LINDEN, NEW persel 
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One of the first steps in 
synthetic rubber manufac- 
ture — dozens of special 
chemicals are mixed before 
being joined with butadiene 
and styrene in reaction tanks. 
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SYNTHETICS IN AIRPLANE 
TIRE CONSTRUCTION 


How U.S.” Blended Synthetic Rubber 


| and Synthetic kibre—and Made Stronger Tires{§—= 


Like the famous sulfa-drugs that are performing miracles of healing on th 


battlefield and on the sick bed, and yet whose full possibilities may not Pcowrnson 
even have been touched, synthetics, both rubber and fibre, are proving ‘ 

new and greater uses every day. This is one field to which the technied me 
men of the United States Rubber Company have applied their skill-t pkSS " 


discover how synthetics can best be used in the products of the rubber 


SERVICE LiFe 


industry. In their minds there have been no preconceived ideas, no “pet 


synthetics.” There has been only one objective—to produce the best 


products that can be built. 


“Know how” in synthetic rubber has run in the “U.S.” rubber family from 
the early days back in 1921 when “U.S.” chemists began their frst § t-" 
synthetic rubber research. It was this “know how” that made it possibk fF |= 


for the company to contribute to the improvement of the process 


manufacture of GR-S (the Government synthetic now being manufactured 
by a number of rubber companies) so that 15,000 tons per year could be sz 


turned out without extra men or equipment in plants designed to product 


only 10,000 tons per year. This “know how,” too, showed the industry how 
to make GR-S 80 to 90% as workable as natural rubber instead of onl 
45% or 55% as before. 


UNITED STAT 


Listen to the New York Philharmonic Symphony broadcast over Columbia (| 
network every Sunday afternoon 3:00 to 4:30 P.M. Eastern War Time. N 
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OMPARISON OF TREAD WEAR 
GA-S RUBBER 
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In January, 1942, working with the Army Air Corps, “U.S.” developed a 
synthetic airplane tire. Test after test proved that this synthetic tire was 
equal and in some ways superior to the best natural rubber airplane tire 
made. The rigid standards of the Air Force were satisfied and deliveries 
of substantial quantities of synthetic tires against Army Air Corps orders 
started rolling out of United States Rubber Company plants in March, 
1942. Today, synthetic tires for airplanes and for military vehicles of 
many kinds are the order of the day. 


“U.S.” technical men found that to be most efficient, an airplane tire built 
with a synthetic rubber tread should also have a synthetic cord body. In 
a blend of synthetics, both rubber and fibre, seems to lie the sturdiest, 
toughest, longest-wearing tire. The reason is simple. Synthetic rubber 
develops more heat on flexing than natural rubber does. The thinner 
rayon carcass minimizes the development of that heat. Also, rayon is 
superior to cotton because, when the tire gets hot, the strength of rayon 
does not decrease as much as the strength of cotton. The result is an 
airplane tire that under certain conditions can outperform tires made 
from natural rubber and cotton. 


As a result of tests in the “U.S.” laboratories and in actual service, another 
startling fact was discovered. Although in most of the physical character- 
istics which affect tire performance, GR-S is inferior to natural rubber, it 
was definitely proved that when landing conditions are toughest, loads 
heaviest, airplane tires made from synthetic rubber treads and synthetic 
cord bodies could “take it” after the natural rubber and cotton cord tires 
had failed. This superiority of synthetic over natural rubber may well 
lead to new and greater uses of synthetic. 


Synthetics in airplane tires do not mean just synthetic rubber. They 
also include rayon and Nylon which in their fields seem to hold as great 
a future. The experience piled up by “U.S.” in pioneering rayon airplane 
tires, which are now the standard of the services, has contributed greatly 
to the development of today’s improved synthetic airplane tire. Where 
this combination of synthetic materials may lead is still unknown, but 
whether made from Nylon, from rayon, from cotton cords, or from spider- 
web thin steel, from synthetic rubber or from the natural milk of the 
rubber tree, “U.S.” will build better and better tires—as its technical men 
open up new methods and materials to the America of tomorrow. 


RUBBER COMPANY 


1230 Sixth Avenue + Rockefeller Center - New York 
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U.S. Royal Airplane Tires and Tubes 
Have Five Important “Extras” 


1. TEMPERED RUBBER TREAD — \ 


tougher, scuff- and heat-resistant tread 
compound for airplane tires. 


SAFETY-BONDED RAYON CORD 
—A lighter, more resilient, airplane 
tire material with tremendous impact 
resistance and stamina at high tem- 
peratures. 


FIELD AIRPLANE TIRE SERVICE 
—A force of “U.S.” field engineers in 
every part of the country is promptly 
available for engineering and technical 
help on tire and undercarriage prob- 
lems. 


. “U.S. ICE GRIP TREAD — a tread 


of revolutionary design and _ perform- 
ance for snow- and ice-covered landing 
surfaces. 


. STATIC GROUND CONSTRUCTION 


—Conductive rubber construction 
srounds static electrical charges upon 
contact with the ground. This safety 
feature is available in every U. 5. 
Royal Airplane Tire. 


Your Copy of this Airplane Tire “BOOK-OF-THE-YEAR’ Is Ready! 
— WRITE FOR IT TODAY “ 


Just off the press, this 62-page book contains the latest technical data and l4 


engineering information on landing wheel, tail wheel and beaching gear 
tires and tubes. A series of 33 Load-Deflection Curves show at a glance 
percentage deflection and deflection in inches at varying loads and pressures. 
A request on your firm letterhead will bring your copy without charge. 


UNITED STATES °))) RUBBER COMPANY 


1230 Sixth Avenue «+ Rockefeller Center - New York 
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How Our Army Grew Wings 


The late Col. Charles 
deForest Chandler and Brig. 
Gen. Frank P. Lahm, Retired 


Chapters: Early Aeronautics; — Civil 
War Observation Balloons; Events 
1890 to 1906; Influence of Ballooning 
as a Sport, Army Aeronautics is Re- 
vived; Langley Mechanical Flight Ex- 
periments; Aerostation at Fort Omaha; 
First Army Dirigible Balloon; The 
Birth of Aviation; the First Army Air- 
plane; Thomas E. Selfridge; Army Fly- 
ing in Texas, 1910-1911; College Park 
and August, 1911-1912; College Park, 
1912; Aviation in the Philippine 
Islands; August and Texas City, 1913; 
The School at Noeth Island, San 
Diego. 

The history of aeronautics in the 
United States has received a valuable 
addition through General Lahm’s book 
on the origins of our military aero- 
nautics. Four books in the field have 
been outstanding. First Major Haydon 
wrote Aeronautics in the Union and 
Confederate Armies, which gave a schol- 
arly study of the use of balloons in the 
Civil War. Then Jeremiah Milbank, 
Jt, wrote the fundamental survey of 
The First Century of Flight in America, 
and in May, 1943, Fred Kelly’s The 
Wright Brothers brought the story of 
American airplane development up to 
the period which General Lahm carries 
lorward. The only period that. still 
needs definite source volume is the long 
term of experimentation with mechani- 
cal flight before the Wright Brothers 
succeeded in solving the problem. 

Col. Charles deForest Chandler had 
the idea of writing the story of the work 
done at College Park where Wilbur 
Wright trained the first Army pilots. 
He collected background material for 
everal years. When he died he left a 
Tequest that his old friend General 
lahm finish the job. General Lahm de- 
tided to expand the scope of the book to 
4 history of the beginnings of the Air 
Corps, 

With unequaled ability to locate 
teords and compile them, and writing as 
‘participant in many of the events he 

escribes, the author has written one of 
the “must”’ books for anyone who wishes 
seneretand how our Air Forces 


sta 


AS a famous balloonist, as well as one 
ol the first two Army pilots, he gives 
ter-than-air a more detailed study 
4 less-informed writer might have 

ile less interesting than the 

Ute of “a eelane by the Army, it is an 
sant and essential part of aero- 
pitical history. The early Army bal- 
‘oonsts were ready with knowledge of 


Books reviewed in this 
section may be borrowed 
without charge from The 
Paul Kollsman Library, 
Institute of the Aero- 
nautical Sciences, 1505 
RCA Building West, 
50 Rockefeller Plaza, New 
York 20, N. Y. 


the mysteries of the air when the air- 
plane arrived. 

To the Army pilot the most instruc- 
tive part of the book will begin with the 
story of the Wrights and the early at- 
tempts of those men who were then 
called military aviators to develop the 
flying machine as a military weapon. 
As General Lahm was one of the most 
active and persistent proponents of the 
airplane, he followed its development 
throughout his career, from the time 
when he became the first Army officer 
to fly with Orville Wright in 1908 to his 
recent retirement as an Air Force offi- 
cer. 

The history will be an inspiration to 
the thousands of pilots who will wish 
to know how aviation came up the hard 
way. The personal quality of the chap- 
ters will add to their authority. As the 
literary executor of another great pio- 
neer in military aeronautics, General 
Lahm has made another great contribu- 
tion to the advancement of an under- 
standing of American aeronautics. The 
Ronald Press Company, New York, 
1943; 333 pages, $3.75. 


Sea-Flyers 
C. G. Grey 


Parts: As It Was in the Beginning; 


Sea-Flying During 1914-18; Airships; 
Between Wars; The U.S.A. Between 
Wars; Sea-Flying in This War. 

In this book Mr. Grey reminisces as 
he did in earlier books on fighters and 
bombers. He describes the earliest 
attempts to get off the water with air- 
craft and then follows through with a 
highly personalized account of each new 
advance until the seaplane and flying 
boat became useful as naval weapons. 
The origin and difficulties of the Royal 
Naval Air Service, as well as its activi- 
ties during the first World War and its 
merging into the Royal Air Force in 
1918, are described with biographic 
sketches of the leading participants. 

Airships and transatlantic flights 
have their chapters. Catapults and 
their primitive beginnings, and develop- 
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ment are also given their place in as- 
sisted take-off systems. 

The closing chapters of the book give 
sketches of the better-known designers 
of flying boats and the companies that 
build them. 

Like all books written by Mr. Grey, 
this one gives his strong opinions on 
many controversies. His memory fails 
him at times when reviewing American 
affairs, but even when he is sometimes 
inaccurate he is always interestingly 
irritating. Faber and Faber Limited, 
London, England, 1942; 256 pages, 
7s. 6d. 


Thirty Seconds Over Tokyo 
Capt. Ted W. Lawson 


One of the members of Major General 
Doolittle’s band of eighty officers and 
men who took part in the Tokyo ex- 
ploit relates the experiences of the group 
from the time of its formation until 
its members went their several ways to 
other areas or to hospitalization. 

The story of Captain Lawson’s 
early life is like that of many other 
pilots. He was a Lockheed employee 
first and then an Army pilot who had 
just enough specialized experience to 
be chosen as one of a select group to en- 
gage in an especially hazardous mission. 
To many, the account of the training 
period in Florida and the events leading 
up to the take-off from the ‘Hornet’ 
will be new, as the official account did 
not emphasize this part of the exploit. 

As is well known, the flight was to 
take off 400 miles from the Japanese 
coast in the afternoon and the bombing 
was to be done at night so that landing 
of the sixteen North American B-25’s 
could be made in daylight. This plan 
was suddenly changed when the task 
force of cruisers and destroyers madecon- 
tact with an enemy ship. Evidently the 
protecting screen was not far enough 
ahead of the carrier to prevent the car- 
rier being seen from a Japanese patrol 
vessel, which was met and sunk 800 
miles from Japan. As the official report 
said, “it met complications,” and Ad- 
miral Halsey feared that the Japanese 
might have been able to use their radio 
to warn Tokyo. 

Therefore, instead of waiting until 
the evening of Sunday and getting 400 
miles nearer to Japan, the flight was 
ordered at once. The account of Cap- 
tain Lawson differs from the official 
account, which states that the take-off 
was 10 hours ahead of the departure 
time, whereas he writes: ‘““‘We’d have 
to take off now. Not Sunday evening. 
Now, Saturday morning.” This change 
of plan made it necessary for the 16 
planes to fly 400 miles farther than 
originally planned and probably was 
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TESTED ON AN ATOLL 


N a tiny strip of coral... an observation post 

pierces the dawn with cryptic messages that may 
spell the difference between victory and defeat. Duty on 
this speck on your map calls for iron men and de- 
pendable equipment. 

Under the toughest of conditions . . . under the 
roughest of handling . . . far from sources of replace- 
ment... parts must work—for men’s lives hang in the 
balance. Utah Parts are passing this final test on tiny 
atolls, in steaming jungles, on burning sands in all 
parts of the world—from pole to pole. 

A shooting war is also a talking war. The weapons of 
communications must have the same dependability and 
non-failing action as weapons of destruction. These 
qualities are built into Utah Parts at the factory where 


soldiers of production are working 100% for Victon 
In Utah laboratories, engineers and technicians att 
working far into the night developing new answers 
communication problems—making improvements 
devices now in action. 

But “tomorrow” all this activity, all this research, 
all this experience learned in the hard school of wi 
will be devoted to the pursuits of peace. Thanks to the 
things now going on at Utah—there will be great 
convenience and enjoyment in American homes.» 
greater efficiency in the nation’s factories. UTAH 
RADIO PRODUCTS COMPANY, 858 Orleans Street 
Chicago, Ill. Canadian Office: 560 King Street West 
Toronto. In Argentine: UCOA Radio Products Co.,SRL 
Buenos Aires. Cable Address: UTARADIO, Chicag® 


PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING 
SPEAKERS, TRANSFORMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS, 
WIREWOUND CONTROLS, PLUGS, JACKS, SWITCHES, ELECTRIC MOTORS 
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responsible for the forced landings or 
igilouts of the pilots during Saturday 
night instead of in the daylight hours of 
Monday. While the bombing part of 
the plan was carried out as scheduled, 
the ending of the flight, which was evi- 
dently anticipated by the special orders 
issued, was one of the tragedies of this 
historic bombing. 

Captain Lawson describes the land- 
ing of his bomber in the dark in the surf 
and the heroic care given to him and his 
aew by the Chinese and missionaries. 
He also gives the story of the landing 
inChina and Russia by the other pilots; 
how five are interned in Russia, two are 

issing in action, and five are known 
to be ines prisoners of war. Two 
ate presumed to be prisoners of war or 
killed in action, and sixty-five are 
known to have escaped. 

Captain Lawson was so badly injured 
that his leg had to be amputated. The 
fight home and his hospitalization con- 
dude his story, which will be read with 
mingled pride and regrets. If the ‘“Hor- 
net” could have completed its part of 
the program and if the pilots had had 
gasoline supplies for 400 more miles, the 
ending of the attack would have been 
different. But to know that our Air 
Forees have pilots who will take off for 
an almost certain disastrous ending of 
a flight will make every man who took 
part in this epic of heroic adventure 
worthy of the highest honors that a 

ecan give. Random House, New 
York, 1943; 221 pages, $2.00. 


Sky Master: The Story of 
Donald Douglas 


Frank Cunningham 


The life story of Donald Douglas 
differs from almost all other pioneers 
in aircraft construction in that he came 
up through aeronautical engineering. 
After a normal boyhood in a Scots 
family in Brooklyn and two years at 
Annapolis, he was graduated from 
Massachusetts Institute of Technology. 
With this training, supplemented by 
practical experience as an aeronautical 
engineer with the Army and with Glenn 
L. Martin, he started his own com- 
pany, which has had such a brilliant 
record of achievement. 
The biography is not always centered 
its principal figure. Interesting 
etches are given of those with whom 
mn Douglas has been associated. In- 
teresting, though diverting, are the air- 
in histories to which the famous D.C. 
ine of transports contributed so much. 
All the types built by Douglas, from 
the Cloudster built in 1921 to the great 
19, are described, so that the book is 
thistory of the Douglas Aircraft Com- 
pany as well as that of its founder. 
othe innumerable friends of the reti- 
cnt master of aircraft design, as well 
Sof the yacht “Endymion,” the book 
give a key that will unlock some of 
ue treasure boxes of memories and pro- 
ae background for understanding 


world. 


BOOKS 


The numerous illustrations include 
pictures of past and present aircraft, 
including current types of warplanes, 
family portraits, photographs of famous 
men in the aeronautical industry, and 
views.in aircraft plants. Dorrance and 
Company, Philadelphia, 1948; 321 
pages, $3.00. 


The Luftwaffe: Its Rise and Fall 


Hauptmann Hermann 


This book will shock those who have 
believed that the German preparations 
for a blitzkreig were made in secret. 
It indicts the leaders of England and 
France for their failure to heed reports 
from experts regarding the development 
of a huge air force in violation of the 
Versailles Treaty. No book on Euro- 
pean air power that has been written 
since World War II started has given 
such convincing arguments for the possi- 
bilities of the airplane as a war weapon. 

As a background, the anonymous au- 
thor, who was an employee of Dr. 
Junkers, gives colorful sketches of the 
men whose determination kept aviation 
alive in Germany until Hitler discarded 
all pretense of secrecy. His opinions of 
the political and industrial leaders as 
well as aircraft engineers is too defi- 
nitely personal to be unbiased. 

Using the Deutsche Lufthansa as a 
fulerum, the German government was 
able to pry off the lid that sealed air- 
planes within the casket of treaty re- 
strictions. Aircraft manufacture, re- 
search, and air transport operation, as 
well as pilot training and the construc- 
tion of municipal airports, were given 
encouragement. With this as a start, 
the vast program for the Luftwaffe as 
conceived by Hermann Goering and 
backed by Hitler and the Nazi party 
was an early step. 

Correct emphasis is given to the open 
pride the Germans took in showing for- 
eign visitors their preparations for defense 
against the growing air arm of Russia. 
The reports of English, French, and 
American observers were treated as just 
air enthusiasts’ propaganda for their pet 
vocation. The English are blamed 
especially for their lack of foresight. 

All of which leads the author into the 
theories of the strategic and tactical uses 
of the Luftwaffe. It is shown how the 
Nazi party hoped to win the war by air 
power alone and discredit the old Army 
and Navy leaders. How this was ac- 
complished in Poland, Norway, Holland, 
and France is well known, but it is not 
so generally understood that Dunkirk 
and the Battle of Britain might have 
had a different outcome if greater stress 
had been put on long-range bombers. 

The characteristics of Goering and 
Milch, as well as the other principal 
officers of the Luftwaffe, are analyzed 
and their roles in the sensational rise of 
air power will show what a desperate 
group is being met by the R.A.F. and 
the A.A.F. in their softening attacks on 
Germany. 

The failure of the Luftwaffe to ac- 
complish its full purpose and the gradual 
lessening of its power is believed by the 
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author to be a prelude to the end of the 
war. To the ascendency of the German 
Army officers in influence on Hitler is 
attributed much of the lessening of the 
supremacy of the Luftwaffe. 

Although this book is about the uses 
Germany has made of air power, it 
gives a much broader view of aviation, 
since it uses the Luftwaffe’s successes 
and failures to indicate the trend of air 
strategy and tactics. G. P. Putnam’s 
Sons, New York, 1943; 300 pages, 
$3.00. 


Wildcats’? Over Casablanca 


Lt. M. T. Wordell and Lt. E. N. Seiler 
as told to Keith Ayling 


The operations of the American forces 
in the attack on North Africa had so 
many elements of air, sea, and land 
power that it has been difficult to sepa- 
rate and evaluate them. Two Grumman 
Wildcat pilots who flew from a carrier 
have now given a vivid picture of the 
part taken by naval aviation in the 
landing attack. From cover to cover it 
is a human-interest story as pilot after 
pilot tells of his experiences. The result 
is that the reader receives a clear picture 
of the preparations for action on a car- 
rier, the objectives to be achieved, and 
the way many pilots engaged in air 
combats and gunned ground targets. 

Not only is the view from the air 
given, but the experience of ‘Mac’ 
Wordell, who had a forced landing and 
was made a prisoner, shows what life 
on Casablanca was like during the raid 
and after the occupation by the U.S. 
Army. 

The book will interest not only those 
who follow the emergence of air power 
in the war but will add another source 
for historians after the war. Little, 
Brown and Company, Boston, Mass., 
1943; 309 pages, $2.50. 


Flying Fortress: The Story of 
the Boeing Bomber 


Thomas Collison 


Few airplanes since the classic Jenny 
series of Curtiss planes have had the 
spectacular career in the air that the 
world famous Fortress types and their 
antecedants have had. Mr. Collison 
not only traces the origin of this 
bomber type but gives an excellent 
record of the earlier aircraft produced 
by the Boeing Aircraft Company. One 
could almost get the entire story from 
the exceptionally carefully selected 
illustrations that are not only profuse 
but are reproduced in brilliant gra- 
vure. 

The romantic story of the Boeing 
parallel development of transporé and 
military types is told with emphasis on 
the careful engineering background of 
each step in the upward climb to the 
present astonishing production of For- 
tresses at Seattle. While future progress 
is veiled in secrecy, any reader with 
imagination can let his mind project 
even more advanced aircraft planned 
for the coming months and years. 
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Books such as this will be of great as- 
stance in giving the public a better 
understanding of the fundamental re- 
quirements of successful aircraft de- 
sign, the extensive engineering that is 
gecessary to produce progressively ad- 
vanced types, the problems that are 
solved by the test engineer, and, finally, 
the intricacies of aircraft manufactur- 
ing. Charles Scribner’s Sons, New 
York, 1943; 168 pages, $2.50. 


Air Power and Total War 
Cy Caldwell 


Chaplers: The Nature of War; The 
Birth of Total War; Air Power, the 
New Factor in War; The Growth of 
Air Power; Blitz Warfare; The Battle 
of Britain; The Doctrine of General 
Douhet; The Air War of Attrition; 
The Air War in Russia; Norway, 
Crete, and Malta; Pearl Harbor, the 
Philippines, Singapore; Aircraft Car- 
riers; Limitations of Armies and Air 
Fores; The Bombing of Germany; 
The Great War of Lost Chances; Ex- 
pets and Total War; A Glance at the 
Future. 

To understand Cy Caldwell’s latest 
and most ambitious survey of air power 
it is recommended that the reader get 
the author’s conclusions in the last two 
chapters before reading the other parts 
of the book. He dissects the claims 
of the other “air experts’—Douhet, 
Mitchell, de Seversky, Ziff, and Wil- 
liams—and gives a definition of an air 
expert as “an airman who gradually 
learns more and more about less and 
less aviation, or learns less and less 
about more of it.”” 

With this crushing criticism in mind, 
the admissions of previous errors of 
opinion on the part of the author are 
understandable. The reader will agree 
with Pope’s dictum: “Who shall decide 
when doctors disagree, and soundest 
casuists doubt, like you and me?” 

Ina general review of the present air 
war this prolific writer gives his opinion 
#8 to the constant mistakes of the 
pliticians, the military and naval 
leaders, and the strategists. However, 
he does not take the pontifical attitude 
of advising the generals, the admirals, 
and the air marshals how to run the 
var. The book is a brave effort to give 
the impression of detached impartiality 
on probably the most controversial 
subject now being discussed not only 
the United States but in all other 
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warallel or possibly precede the ad- 
‘unees in military or naval develop- 
ment, Coward-MeCann, Inc., New 
York, 1943; 244 pages, $2.50. 


War Wings 
David C. Cooke 


were: Pursuits and Fighters; 
t and Medium Bombers; Heavy 
; Flying Boats and Seaplanes; 
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Training Planes; Miscellaneous Types; 
American Planes in the R.A.F.; How to 
Tell U.S. Warplanes. 

Identification of airplane types has 
passed from the pastime of youth to the 
serious avocation of the aircraft ob- 
server. Formerly, boys prided them- 
selves on the number of kinds of air- 
planes that they could identify and pos- 
sibly reproduce in model form. Now 
thousands of volunteers are gazing sky- 
ward night and day to keep the Army 
informed of air traffic. To do this ac- 
curately requires skill in recognition of 
civil and military aircraft. 

War Wings does not give silhouettes, 
but through text and excellent pic- 
tures it differentiates not only the types 
themselves but places them in groups. 

By limiting the scope of the book to 
the fighting planes of the American and 
British air forces, the author has been 
able to give more complete descriptions 
than if he had attempted to describe 
enemy aircraft as well. 

The text is not critical but informa- 
tive and the illustrations are carefully 
selected. Robert M. McBride & Com- 
pany, New York, 1943; 228 pages, 
$2.75. 


Attack Can Win in '43 


Max Werner 


The author, who has made many 
other generalized predictions in previous 
books on military strategy, makes the 
claim that either victory must be won 
by invasion in 1943 or the United Na- 
tions must face a seven-year war—if 
priority is given to fighting in the 
Pacific over the fighting in Europe or if 
a decision is made to wage predomi- 
nantly an airorseawar. With thisas his 
thesis he gives his reasons why he be- 
lieves the Red army can win and how the 
German army can be defeated. His 
opinion of air power is directly contrary 
to that of Douhet and other proponents 
of the full-out use of the strategic 
bomber. It is challenging to read 
page after page placing air power back 
as an adjunct to the armies. 

A more optimistic book on the possi- 
bilities of defeat of Germany by invasion 
on the West and crushing of the German 
armies on the East has not been written. 
The results so far this year do not justify 
the author’s bold assertions. However, 
one can but hope that the jacket of his 
next book can claim that his foresight 
is as accurate as the publishers claim it 
has been ever since 1938. Little, 
Brown and Company, Boston, 1943; 215 
pages, $1.75. 


War Planes of All Nations 
William Winter 


Any author who attempts to give 
descriptions of all the airplanes used by 
the Allied nations as well as their 
enemies undertakes an almost impos- 
sible task. Mr. Winter has made a 
brave effort to assemble this informa- 
tion, no matter how fragmentary or pos- 
sibly out of date because of rapid 
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changes. The result has been to pro- 
vide a compact and inexpensive book 
which by text, photographs, and three- 
view plans provide all the information 
currently available to the public on the 
aircraft now in use in the war. 

Of exceptional interest, and showing 
great research, are the sections on 
Russian and Japanese types. Despite 
all the secrecy that surrounds the de- 
velopments of these countries, the au- 
thor has been able to give descriptions 
and dimensions of many of the aircraft 
which have proved to be so devastating 
to the Germans and so surprising to our 
own air forces in the Pacific area. 

At this time, when so many thousands 
of our pilots need to be acquainted with 
the characteristics of the aircraft of 
friend and foe, this handbook giving 
the descriptions of nearly 300 military 
aircraft will be extremely useful and 
helpful. Thomas Y. Crowell Company, 
New York, 1943; 418 pages, $3.00. 


The Fight for New Guinea 
Pat Robinson 


The news of the progress of the war 
concerns so many fronts that it becomes 
disconnected. It is only when a book 
is about one front and one campaign that 
the picture is clear. Much has been 
written about the success of air power 
at Crete, Tunisia, Midway, and Pan- 
telleria, but the author of this book 
makes clear that air power alone saved 
Australia and took part of New Guinea 
away from the Japanese. General 
MacArthur gives full credit to Lieuten- 
ant General Kenny for his able handling 
of the American Air Forces. He is 
quoted as saying that he considered 
Kenny the greatest air commander in 
the world today, “an opinion shared by 
everybody in the Air Corps in the South- 
west Pacific.”’ 

Nearly every page of the book tells 
the story of an exploit of a pilot. As 
they come from an eyewitness or a 
reporter who heard the accounts at 
first hand, the record of heroic gal- 
lantry of a meager air force makes the 
account one of the most vivid war books 
yet written. Anyone reading the story 
of this critical offensive will get an inside 
view of the Australian point of view 
and the determined strategy of General 
MacArthur. It ranks with the best as 
documentary evidence of what air 
power can do when it has to act inde- 
pendently as a combat and transport 
force. Random House, New York, 
1943; 183 pages, $2.00. 


God Is My Co-Pilot 
Col. Robert L. Scott 


Colonel Scott, who commanded the 
China Air Task Force under General 
Chennault, has written one of the most 
interesting biographic books that have 
come out of experiences during the war. 
His early career as an Army pilot is 
typical of many others, but as one of 
the Air Corps pilots who were sud- 
denly called on to fly the mail after the 
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This is the reason 
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Does it seem far-fetched to you? 


Can there be any possible similarity 
between an ocean wave and an ultra- 
high frequency tube? 


As a matter of fact, there’s a very 
definite similarity. 


A breaking wave is the best way we 
know to picture what happens to elec- 
trons in the KLYSTRON tube invented 
by the Varian brothers— Russell and 
Sigurd—and Dr. William W. Hansen. 


Inside this tube, the inventors were 
able to direct a stream of electrons 
which concentrated their power and re- 
leased it much as waves do when they 
mount into crests and crash on the 
shore. 


That’s why the tube is called KLYSTRON. 
The name comes from a Greek word 
that denotes the breaking of waves on 
a beach. 


Initial research on the KLYSTRON 
was done in California at Stanford 
University. The Sperry Gyroscope 
Company was quick to see the tube’s 
possibilities. So they helped the invent- 
ors carry on further development of 
the KLYSTRON as a valuable tool of war 
and aeronautics. 


When the tube got beyond the early 
experimental stages, the Varian broth- 
ers and Dr. Hansen joined Sperry’s 
staff of inventors, engineers, and re- 
search men. 


With the close co-operation of the 
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Army and Navy, the development ani 
perfection of the KLYSTRON continued, 
and is still continuing. 
Applications of the KLYSTRON it 
clude the generation, amplification, a 
reception of ultra-high frequency waves. 
Naturally, they are being devoted & 
clusively to war uses at present. 
When the war is won, Sperry tt 
search will explore the fascinating fel 
of KLYSTRONICS** in relation to th 
comfort and security of a world at peat 


SPERRY 


GYROSCOPE COMPANY, ln. 


BROOKLYN, N. Y. 
Division of the Sperry Corporation 


*KLYSTRON is a registered tradematk 
of the Sperry Gyroscope Company~ 


Registration No. 371650. 


** Trademark 


Sons, New 
$2.50. 
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wnellation of air-mail contracts by 
the Post Office in 1934, he gives a par- 
“nants view Of one of the saddest 

‘odes of American aviation. Flying 
obsolete airplanes with little or no navi- 

ional aids, the Army pilots flew over 
mutes new to them, through excep- 
timally bad weather conditions, until 
thedeath of so many caused the Govern- 
ment to turn the service back to the air 
lines. 

The book was dictated and therefore 
sconversational in its style of presenta- 
tion, The author is a born story teller, 
wd as he relates his flying experiences 
in Africa, India, Burma, and China the 
reader gets a clear impression of what 
out pilots are encountering in our ex- 
tended air routes. 


Ofcourse, the most impressive part of 
the book is the account of the work of 
the Flying Tigers and, more recently, 
the work of our Air Forces in China. 
Chennault’s tactical methods of attack 
and defense with aircraft, the perform- 
ance of which is exceeded by the enemy, 
are fully described. It is one of the 
outstanding achievements of our air- 
men and has demonstrated to the world 
how American pilots guided by an ex- 
perienced leader can overcome seem- 


ingly insuperable obstacles. 


God Is My Co-Pilot will always be one 
of the books that could only have been 
written by a fearless and able fighter 
who was determined to come to grips 
with the enemy in the air. It gives a 
first-hand account of war in the air as 
it is developing. Charles Scribner’s 
a New York, 1943; 277 pages, 


Aircraft Construction Handbook 
Thomas A. Dickinson 


Chapters: How an Airplane Factory 
Operates; Aerodynamics; Aircraft 
Types and Nomenclature; Aircraft 
Design Principles; Materials and Proc- 
= Shop Practice; Assembly; Inspec- 
jon, 

A complete and practical explanation 
of the process of constructing aircraft 
8 presented in language that can be 
wderstood by those who have had no 
yecial training in the subject. The 
thor describes how an aircraft plant 
®laid out, how it operates, and what 
{(uaiications a man should have for 
various kinds of work. In the section on 
wtodynamics, a simple explanation is 
aven of what makes a plane fly. The 
wthor explains the classification of 
uplanes and describes how a plane is 
mated for the purpose it is meant to 

om. Metals and other substances 
wed in aircraft and the methods of 
"ating them are discussed. Other 
‘ubjects cover jigs and fixtures, riveting, 
and types of inspection. An appendix 
lege containing tables, charts, 
id mathematical short cuts. There 
*aglssary containing words and terms 
tare part of the aircraft worker’s 
Thomas Y. Crowell Com- 

x New York, 1943; 237 pages, 
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Electronic Control of Resistance 
Welding 


George M. Chute 


Parts: Ignitron Contactors, Tubes 
and Weld Timers; Synchronous Control 
of A-C Welding; Energy-Storage Weld- 
ing. 

Offered as a practical manual contain- 
ing information on the tubes and cir- 
cuits used to control resistance welders 
in industrial plants, this book is designed 
to aid those who work with and main- 
tain these controls. The author first 
gives the reader a simple electrical back- 
ground and then furnishes detailed ex- 
planations and diagrams of tube cir- 
cuits, including synchronous timers and 
stored-energy controls. How tubes 
work in their circuits is described in a 
treatment that starts with the picture of 
a complete welder control in service and 
adds detailed fundamental background 
as the need arises in the study of specific 
devices. McGraw-Hill Book Company, 
Inc., New York, 1943; 389 pages, $4.00. 


Airplane Structural Design 
Elmer F. Bruhn 


Chapters: General Theory of Stress 
and Strain Calculation; Column The- 
ory; Summary of Information on the 
Buckling and Ultimate Strength of 
Thin Sheet Units; Practical Applica- 
tions to Airplane Structural Analysis 
and Design; The Loads on the Air- 
plane. 

A book containing material developed 
and used by the author for a beginning 
course in airplane structures. The notes 
present over 175 example problem solu- 
tions with over 1,000 figures and 
sketches to help explain the basic 
theory. The first few chapters of Part 
A comprise a review of statics with 
special attention to aeronautical angles 
of the subject. The remainder of this 
section deals with more advanced ap- 
plications of the fundamentals of sta- 
tics and continuity, with many applica- 
tions to typical airplane problems. Part 
B of the notes summarizes the general 
information and theories for determin- 
ing and estimating the buckling and ul- 
timate strength of thin sheet units. 
Part C deals with the application of the 
theory and information in Parts A and 
B to the design of typical airplane units. 
Part D, which deals with loads on the 
airplane, is not complete. The notes 
in their present state consider only 
loads on the wing and body. The author 
intends to furnish additional notes on 
the subject as time permits. Plano- 
graphed and distributed by John 8. 
Swift Co., Inc., Cincinnati, O.; $4.50. 


Air Transport Navigation 
Peter H. Redpath and James M. Coburn 


Chapters: 
Charts; 
Instruments; Course Plotting, Course 
Conversion and Simple Bearings; De- 
termination of Groundspeed and Fuel 


Aeronautical 
Air Navigation 


Airways; 
Compasses; 
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Consumption; Wind and Its Influence 
on the Navigation of Aircraft; Air- 
craft Radius of Action and Simple Inter- 
ception; Navigational Dead-Reckoning 
Computations; Flight Planning, Flight 
Logs, Scheduling; Radio Aids to Air 
Transport Operation; Radio-Range 
Flying; Instrument Approach Pro- 
cedures; Radio-Range Orientation; 
Airplane Direction-Finding Equipment; 
Simple Homing and D/F Calibration; 
Direction Finding (D/F); Link Trainer; 
Instrument Landing; Ultra-High-Fre- 
quency Radio Ranges; Routing Navi- 
gation Practice; Airline Flight Dis- 
patching; Heavens Above. 

A book furnishing a background for 
those who are contemplating a career 
in aviation transport. It contains in- 
formation for the transport pilot, the 
navigator, and also for the private 
pilot. Dead reckoning and radio direc- 
tion finding have been joined, and most 
of the information on the combined 
subjects is offered as original. Mete- 
orology purposely has been omitted 
because of space limitations. The text 
is so arranged that the information de- 
sired is easy to derive. Pitman Pub- 
lishing Corporation, New York, 1943; 
612 pages, $5.00. 


Cross Country Flying 
Carlton L. Wheeler 


Chapters: Flight Syllabus; Defi- 
nitions; Maps and Charts; Advanced 
Aerial Navigation; Interception— 
Patrol—Search; Navigation Prob- 
lems and Use of Computer; Problems 
for Practice; Flight and Navigation 
Instruments; Plotting—Flight Plans— 
Logs; Cross Country Flying; Radio 
Aids and Navigation; Traffic Control; 
Applied Meteorology; Civil Air Regu- 
lations; Cross Country Examination 
Questions. 

Prepared especially for the Civil Air 
Patrol pilot, the private pilot or the 
pilot, who wants an instrument rating, 
and the commercial pilot. Principles 
of cross-country flying are set forth and 
other essential information on the sub- 
ject is given. An outline is given of the 
42 flight lessons required for the con- 
trolled cross-country course of the Civil 
Pilot Training program. Following the 
text, there is a final examination con- 
sisting of 200 questions. Carlton L. 
Wheeler, Penn Yan, N.Y.; 90 pages, 
$2.00. 


Smoke Streams: Visualized 


Air Flow 
C. Townsend Ludington 


Chapters: Visualized Aerodynamics; 
The Griswold Smoke Tunnel; Lift; 
Airfoil Sections and Lift; Drag; Im- 
provements in the Airplane; High-Lift 
Devices; Downwash Effects—Tail 
Location; Wing-Tip Losses; What the 
Airplane Wants to Do (by Wolfgang 
Langewiesche); What the Pilot Wants 
the Airplane to Do; Miscellaneous Air- 
Flow Phenomena; Building a Minia- 
ture Two-Dimensional Smoke Tunnel. 
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| y tions. Engineering knowledge, based on long experience in wit 

Pearce, Inc., 


DESIGNED AND CONSTRUCTED TO ENGINE MAKERS’ specifications, 
Roebling Engine Slings provide safe, easy handling throughout the 
final steps of motor assembly and testing, and travel with the motos 
until their installation in the aircraft. 


rope application . . . the complete line of Roebling Terminals and 


Fittings . . . Roebling Aircraft Control Cord and “Blue Center’ § $275, 
AIRCRAFT SLINGS TO SPECIFICATIONS 
Steel Wire Rope . . . all combine to produce the right slings, 00 

schedule. Aerial P 
In addition to engine slings to specifications, you may also be 
interested in the new Roebling “Flatweave” Sling, woven flat and | 
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The author and his associate, Roger 
Griswold, have used a new technique 
in explaining to the student of aerody- 
jamies and the lay reader the principles 
of the action of the air around the sur- 
faces of solids. By the use of photog- 

y and of smoke streams in a spec- 
wind tunnel they have 
evolved an excellent textbook of visual- 
ied aerodynamics. 

Starting with the simple effects of 
sirffow over airfoils, the book proceeds 
‘ogive an explanation of the phenomena 
of high lift devices, down-wash effects, 
and wing-tip losses. Wolfgang Lange- 
wiesche writes a chapter on “What the 
firplane Wants to Do,” which is fol- 
lowed by one taking the opposed posi- 
tion of what the pilot wants the airplane 


todo. 

The book will be useful in giving stu- 
dents a clear idea of visualized airflow 
ad will be particularly helpful in 
demonstrating to young men who in- 
tend to become pilots the behavior of the 
medium through which they hope to 


fly. Coward-McCann, Inc., New York, 


168; 144 pages, $2.75. 


Air Power 
The Editors of Look Magazine 


Adramatic picture story of the many 
vital activities carried on by the Army 
Air Forces in the course of waging the 
wat. In a section on the training of 
fying and technical personnel, im- 
portant aspects of the work of the 
training commands are shown graphi- 
cally. There is a picture story of a 
bomber crew and photographs of im- 
portant bombers of the Army Air 
Forces. Releasable data these 
planes are furnished. The fighter 
plane is treated in a similar manner. 
There is a full-color picture story of a 
unit of the Army Air Forces in action. 
Drawings show the historical develop- 
ment of Army aircraft. Leaders of the 
Amy Air Forces are portrayed in pic- 
tures with brief biographies, and the 
insignia used are shown. As a guide for 
aircraft spotters, silhouettes of Army 
aireraft are furnished. Duell, Sloan & 
rae, Inc., New York, 1943; 97 pages, 


Aerial Photographs and Their 
Applications 


H. T. U. Smith 


Chapters: Characteristics of 


Aerial 
Photos; 


Stereoscopic Study of Aerial 
Photos; General Principles of Photo 
iterpretation; Geographic and Topo- 
maphic Interpretation;  Planimetric 
Maps from Vertical Photos; Plani- 
netic Maps from Oblique Photos; 
Photo-Mosaics; Contour Maps from 
Aerial Photos; Geologic Interpreta- 
won; _Physiographic Interpretation; 
Aerial Photos in Economie Geology, 

eering, and Other Fields. 

€ elements of aerial photographic 
happing and photo interpretation are 
presented. Emphasis has been placed 
% practical working procedure, but 
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underlying principles are treated at 
sufficient length to make for an intelli- 
gent approach to practice. Written with 
a view to wartime requirement, the book 
provides the necessary background both 
for direct applications of photos in 
military operations and for indirect ap- 
plications in the mapping of strategic 
areas and in the search for and develop- 
ment of mineral deposits. The major 
part of the book is devoted to aerial 
photo interpretation. The volume is 
written for students having an average 
general background in science or engi- 
neering. D. Appleton-Century Com- 
pany, New York, 1948; 372 pages, 
$3.75. 


Aircraft Power Plants 
Arthur P. Fraas 


Chapters: Engine Operation; Engine 
Installation; Propellers. 

This book on airplane power plants 
has been written to fulfill the require- 
ments of engineering college seniors and 
of graduate engineers in the armed serv- 
ices or aircraft industry. While the 
author has made every effort to make the 
treatment as simple as the subject per- 
mits, a familiarity with college physics, 
thermodynamics, and fluid mechanies is 
required. Both the method of presen- 
tation and the material included are 
based on experience gained by the 
author in teaching courses in this subject 
to classes of U.S. Army and Navy offi- 
cers, senior and graduate students in 
aeronautical engineering, and engineers 
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actively engaged in industry. The 
reader is provided with the fundamental 
terms and concepts that will give him a 
good background of information on all 
phases of the subject. Books useful to 
the student for supplementary read- 
ing are listed at the end of each 
chapter. McGraw-Hill Book Com- 
pany, Inec., New York, 1943; 472 pages, 
$4.50. 


Arctic Emergencies and Jungle 
and Desert Emergencies 


These two handbooks give to crews 
of aircraft who make emergency land- 
ings in the jungle, desert, or the Arctic 
the essential information needed for 
them to await rescue or make their way 
to settlements. 

The advice in all cases is to stay 
with the airplane rather than to bail 
out. The especially useful equipment 
that should be saved, methods of signal- 
ing and the care of a damaged bomber 
or fighter, and how to live off the land 
are described in detail. Sanitary pre- 
cautions and the care that must be used 
in preparation of water and food will 
prevent much unnecessary hardship. 
Edible and poisonous foods are care- 
fully distinguished. 

Both books, although not available 
for general circulation, make invaluable 
guides to life in solitary places of the 
world and how to live there in emergen- 
cies. U.S. Army Air Forces, Flight 
Control Command, Safety Education 
Section. 


Book Notes 


Chennault of the Flying Tigers, 
by Sam Mims; Macrae-Smith Com- 
pany, Philadelphia, 1943; 255 pages, 
$2.00. 

The most legendary figure in prewar 
flying is undoubtedly Claire Chen- 
nault, former Army pilot whose Chinese 
American Volunteer Group made such 
a notable record. This book gives the 
story of his family background and his 
boyhood before he decided to become a 
pilot. Always daring in his theories 
of flight as well as his flying, he did not 
see eye to eye with his superior officers 
and left the service on the grounds of 
physical disability. As one of the 
“Three men on the Flying Tra- 
peze” he had thrilled thousands at 
the National Air Races and other 
meets. 


The author, who had access to family 
correspondence, gives a personalized pic- 
ture of Chennault’s decision to go to 
China, the difficulties he found, the or- 
ganization of the A.V.G. or “Flying 
Tigers’ and their eventual entry into 
the U.S. Army Air Forces as the 
Twelfth Air Force. 


Major General Chennault has solved 
the mysteries of Japanese flight tech- 
nique and is using his knowledge to the 
advantage of the Allied forces in 
China. 


Wrath of the Eagles, by Frederick 
Heydenau; E. P. Dutton & Company, 
Inc., New York, 1943; 318 pages, 
$2.50. 

This novel is about the followers of 
General Mihailowitch of Yugoslavia 
who, without planes, without artillery, 
and without tanks, have conducted such 
an interesting guerilla warfare against 
the German invaders. 

The story opens with the arrival of 
three American submarines at a point 
on the Yugoslavian coast, carrying sup- 
plies to the Chetniks. A young Ameri- 
can ensign decides to stay with the 
guerilla warriors until his ship is ready 
to leave and, through his experiences, 
the reader learns about their activities, 
their attacks on the foe, their privations, 
and their victories. 


Life Out There, by Sgt. Johnny 
Bartek; Charles Scribner’s Sons, New 
York, 1948; 117 pages, $1.75. 

Dean Pardue helped Johnny Bartek 
write of his experiences during the 21 
days when he, Eddie Rickenbacker, and 
others of the Flying Fortress crew were 
having their dangerous wait for rescue 
on the Pacific. The story has been told 
so graphically by Captain Rickenbacker 
himself, as well as by news commenta- 
tors, that another version of it had to be 
different. This has been achieved in 
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ENGINEERING 


REVIEW—AUGUST, 


1943 


THE MAN BEHIND THE 


MAN BEHIND THE STICcx 


Courtesy of Pan American Airesp 


th trust tn @ man 
on the other side of the world! 


On the other side of the world—11,000 or 
more miles away—is a man who “checked 
out” this plane. Both the Transport Pilot 
and his crew have forgotten his name, yet 
they are trusting their lives to his skill. 

* * * 

Mechanics and ground crewmen are truly 
the forgotten men in World War II. They 
go without praise yet they do their tasks 
well, consistently. We like to feel that their 
qualities—performance and dependability— 
are found in Resistoflex products, too. 

Years of development coos produced in- 
strument, hydraulic and vacuum hose and 
hose assemblies that are ounces lighter yet 


have a tensile strength far superior to simi- 
lar lines. They are flexible, stand up under 
millions of vibrations, under severe flexing 
and shock-loads. 

The glass-smooth inner surface of 
Resistoflex hose reduces turbulence and 
friction — is chemically inert — does not 
gum or erode in hydraulic fluids, lubricants 
or even in fuels having the highest aromatic 
contact. 


SEND FOR CATALOG 


Write for Resistoflex Aviation 
Catalog. On your company 
stationery, please. 


RESISTOFLEX FEATURES: 
SPECIFICATION S—Complies with applicable Am 
and Navy specifications. 

S1ZES—Supplied in all standard diameters and 
LIGHTER AND STRONGER-— Ounces lighter 


has tensile strength far greater than similar line 


FLEXIBILITY —Permits compact design, lew ™ 


to install. 


PERMANENT, FULL FLOW—The chemically 


inner surface reduces turbulence and friction. 
VIBRATION PROOF—Withstands millions of vie 
tions, flexings, shock-loads. 


LOW AND MEDIUM PRESSURE INSTRUMEN, 

HYDRAULIC AND VACUUM HOSE ASSEMBLES 

—MANOMETER TUBING, DIPPED AM 
MOLDED SPECIALTIES. 


RESISTOFLEX 


RESISTOFLEX CORPORATION, 


BELLEVILLE, 


NEW JERSE! 
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this book by using the language of an 
airplane mechanic, such as is heard 
sbout every hangar at a flying field. 
Bartek tells how it feels to be a hero and 
ives his impressions of the reactions of 
thepublic. 
The emphasis on the religious trans- 
formation of some of the men on the 
mbber raft is carried through the whole 
book, which concludes with eleven 
incorporating what Johnny read 

fom the New Testament while on 

The book is inspirational in intent 
and will certainly be unique among the 
biographic books that are appearing 
almost daily. 


Analytic Mechanics, by Sherman 
Daniel Chambers in collaboration with 
Virgil Moring Faires; The Macmillan 
Company, New York, 1943; 375 


ET textbook for the study of analytic 
mechanics, this is a revision of an earlier 
book by Mr. Chambers called Mechanics 
of Engineering. Although it is a com- 
y rewritten version, it follows the 

ic organization plan of the original. 
Few new topics have been added, but 
the explanations and discussions have 
been made more complete and a greater 
number of problems has been in- 


The text is so written that the student 
is led gradually from the elementary 
conceptions of analytic mechanics to 
the more difficult ones. While no effort 
has been made to avoid the use of the 
calculus, the mathematics encountered 
is usually simple. For the most part, 
the answers to the problems are slide- 
tule answers. 


Transport for War, by Edward 
Hungerford; E. P. Dutton & Co., 
Inc, New York, 1943; 272 pages, 
$3.00. 


There is one chapter in this book 
which concerns air transport. As the 
author states frankly that he has never 
flown on an airliner, it is to be expected 
that his description of air transport is 
derived from reading and hearsay. The 
results are not too satisfactory and, 
while the book may be interesting and 
accurate as a description of the war 
wes of ship, railroad, and highway 
transport, it is not so accurate when 
the author leaves the ground. 


The Aircraft Year Book for 1943; 
edited by Howard Mingos; Aeronau- 
tical Chamber of Commerce of Amer- 
Ica, Inc., Washington, D.C., 1943; 
128 pages, $5.00 (distributed by Lan- 
car Publishers, Inc., New York). 

The twenty-fifth edition of this stand- 

annual of the Aeronautical Cham- 

t of Commerce, edited by Howard 
Mingos, is again the indispensable 
reference book of the 1942 record of 
aViation, 

As usual, the book gives a review of 
te accomplishments of the military 
and naval air arms. This year it is a 
feat record of actions in battle. The 
Civil Air Patrol, training for war avia- 
ton, and other government wartime 
activities are described in detail. Or- 
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ganizations that have aeronautical in- 
terests report their progress for the year. 
The great contribution of the air lines 
to the war effort in providing material 
and personnel for military and naval 
transport is given full credit. 

The greater part of the annual na- 
turally is given to the activities and 
products of the aircraft industry. These 
pages are illustrated by photographs 
and excellent three-view drawings of 
as many airplanes as permis- 
sible. 

The statistic and directory sections 
provide the references that are always 
so useful. The 205 illustrations give 
pictorial impressions of how the aircraft 
industry has expanded during war- 
time. 


Basic Problems in Engineering 
Drawing, by William Wirt Turner; 
The Ronald Press Company, New 
York, 1943; 53 pages, $1.25. 

A course of instruction in engineering 
drawing is furnished in the form of a 
series of work sheets. Forty-two work 
sheets cover in logical progression the 
basic phases of engineering commonly 
given in a first-year course. The sheets 
are intended to be used with the custom- 
ary lectures and tests. In formulating 
the series the author has aimed at giv- 
ing the student the maximum of basic 
work in a minimum time. Time is 
saved by adhering to fundamentals and 
avoiding the inclusion of material not 
required in a first course. 


Blue-Print Reading (revised edi- 
tion), by D. E. Hobart; Harper & 
Brothers, New York, 1943; 57 pages, 
$1.00. 

First published under the title of 
Notes and Problems in Blue-Print Read- 
ing, this is a revised text on the inter- 
pretation of orthographic projections. 
It teaches the fundamentals of how to 
read blueprints of machine drawings. 
To help the reader to full comprehension 
of blueprint reading, a section is in- 
cluded which explains the method of 
drawing an object’s picture from its 
views. 


A Manual of Mechanical Move- 
ments, edited by Will M. Clark; 
Garden City Publishing Company, 
Garden City, N.Y., 1943; 254 pages, 
$1.98. 

A study of the rudimentary principles 
on which all machines are built and of 
the application of these principles in 
methods of transmitting and controlling 
movement. The book is divided into 
two parts. Part One, explains the 
fundamentals in mechanical movement; 
the control of simple mechanical move- 
ment; timing and_ regulation of 
movement; releases, clamps, brakes and 
stops; special types of movements; and 
applied mechanical movement. Part 
Two consists solely of a collection of 
photographs. These photographs rep- 
resent working models which set forth 
in tangible form the application of the 
principles described in Part One. A 
glossary of terms is included in the sub- 
ject matter. 
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Readings in Military German, se- 
lected and edited by W. W. Pusey 
and A. G. Steer; D. C. Heath and 
Company, Boston, 1943; 316 pages, 
$1.50. 

A collection of readings in German 
specifically selected to familiarize the 
reader with the German military vocabu- 
lary. The material consists of articles 
from German periodicals on the Ger- 
man army, navy, and air force. A con- 
cise treatment of elementary German 
grammar is included in the book, with a 
large number of examples taken from 
the text itself. There is also a vocabu- 
lary supplement that lists compound 
words by their final as well as by their 
initial elements. 


Aircraft Descriptive Geometry, by 
Walter Vaughn; Aircraft Publishing 
Company, Glendale, Calif., 1943; 200 
pages, $3.50. 

A revised edition of a book on a 
method of developing and locating air- 
plane structures in a three-dimensional 
space. The subject was originally pub- 
lished in two volumes but has been re- 
written and combined into one volume 
for the convenience of the instructor and 
student. The illustrations have been 
redrawn or revised and new illustrations 
and photographs have been added. The 
new volume has been designed to reflect 
the advancement and __ progressively 
higher standards of the aircraft indus- 


JUST 
OUT 


AIRFLOW 


visualized and 
explained 


Smoke 


Streams 


By C. Townsend Ludington 


This book, written by the man re- 
sponsible, for the widely-used training 
film *‘Smoke Streams’’ actually shows 
—in text, diagrams, and photographs— 
what happens when a A te stalls and 
why it happens . . . With 125 excellent 
oon made in the Griswold 
moke Tunnel. 


‘By all odds the clearest, most en- 
lightening and interesting of the many 
books dealing with the science of 
aviation."’—Scientific Book Club Review 


$2.75 


Coward-McCann, Inc, 
2 West 45th St., New York 
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LOCKHEED AIRCRAFT CORPORATION, VEGA 


Wherever there is a Lockheed working or fight- 
ing—there isa trained specialist nearby to keep it at 
its peak operating efficiency. 6,000 experts, trained 
by Lockheed, paid by Lockheed, are now scattered 
throughout the world testing, checking, repairing. 
even rebuilding the thousands of Lockheeds so 
active now in commerce and in war. 


Huge repair bases dot three continents, equipped 
and capable of any job. Hundreds of Lockheed 
field service representatives are on fighting fronts, 


helping Army, Navy and R. A. F. repair crews get 
the planes back into the fight. Others are studying 
technical problems of operation and maintenance 
that may improve design or make upkeep easier. 
Lockheed is investing time, effort and energy to 
build a service system—unexcelled. For by keeping 
dependable planes in dependable operation wewill 
speed Victory and pave the way for the day when 
every Lockheed owner may fly where he pleases 
on the world’s airw ays with confidence and surety. 


LOOK TO lLeckheced FOR LEADERSHIP 


AIRCRAFT CORPORATION, BURBANK, CALIFORNIA, 
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Power-Operated Gun Turrets 

A “Must” Delivered. This article on 
The Glenn L. Martin Company’s role 
in developing and producing power- 
operated gun turrets includes explana- 
tions of the function, advantages, and 
operation of powered turrets. It tells 
of the type of hydraulically and elec- 
trically operated turrets being supplied 
to the Army and Navy by the Martin 
company. Several features in the pro- 
duction of these components are men- 
tioned. One is the casting of the inner 
ring as a single piece weighing 75 lbs.; 
another, the one-piece casting of the 
turret “chasis”; a third, the speed with 
which the turret parts are assembied. 
The Martin Star, July, 1943. 


The “2600” 


The Cyclone 14. The genesis and de- 
velopment of the Wright Cyclone 14 
engine are reviewed. Claiming the 
Qyclone 14 as the first of long-range, 
high-horsepower aircraft engines, the 
article describes the building of this 
engine and the characteristics that 
distinguish it. U.S. Navy airplanes 
powered by this engine are mentioned. 
The article is supplemented by a graph 
that indicates how the 14 moved ahead 
of the “normal” trend in aircraft-engine 
power increase. T'rade Winds, June, 


Altitude Conditions and Aircraft 
Engines 


Farmingdale—Alt. 40,000 Ft. Lver- 
ard M. Lester. A detailed description 
of the refrigeration system installed by 
the Ranger Division of the Fairchild 
Engine and Airplane Corporation to 
help determine more fully the effects of 
altitude on aircraft engines. The in- 
stallation produces a continuous flow of 
cold rarified air in large volume, which 
can be used as the air supply to the 
carburetors of engines on test in special 
tells containing equipment for the 
measurement of engine power output. 
By changing the temperature and pres- 
sure of the air, any altitude condition 
up to 40,000 ft. can be duplicated and 
resulting changes in engine power can 
be noted. Supercharger testing can 
also be accomplished with this refriger- 
ated air. The method utilizes a dehy- 
dration and temperature control system 
Which is explained. 

A general discussion of the effects of 
extreme changes in air conditions upon 
airplane and airplane-engine perform- 
ance precedes the data on the Ranger 
told room. The Pegasus, July, 1943. 


ouse Organs 
and Catalogues 


Global Geography 


To furnish a better understanding of 
the global geography of a sky-linked 
world, Consolidated Vultee has issued 
a book titled Maps and How to Under- 
stand Them. A historical outline of map 
making is first presented. Advantages 
and disadvantages of the Mercator 
projection are outlined. It is stated 
that the most important rule to re- 
member when studying the Mercator 
projection or any map of the world is: 
when in doubt, turn to the globe. 
People are beginning to think more and 
more of the earth as a sphere surrounded 
by a navigable ocean of air several miles 
deep. This is changing ideas about 
geography. The public is turning to the 
globe and to maps that are projected 
in such a way that they show true dis- 
tances. Among the maps shown is a 
Polar azimuthal equidistant projection 
and an azimuthal equidistant projection 
centered on Washington, D.C. Time 
in the air age is discussed. A global 
geography quiz is furnished. Con- 
solidated Vultee Aircraft Corporation. 


Infrared Process 


Fostoria infrared process equipment 
is described in a 16-page catalogue 
designated as No. 29. It is explained 
that while the infrared process has been 
employed regularly by industry for 
several years, the full extent of its 
usefulness is still to be learned. Some 
applications of the process are men- 
tioned. Infrared energy is used to bake 


_ paint, preheat plastics, set glue, preheat 


metals, and for many other purposes. 
Specifications and illustrations of Fos- 
toria infrared lamps are furnished. 
The Fostoria Pressed Steel Corporation, 
Fostoria, O. 


Welding Materials 


The Story of Welding Rods. An article 
relating how welding rods are manu- 
factured and furnishing notes on the 
properties and selection of welding rods. 
The development of welding rod speci- 
fications is discussed. It is explained 
that, in addition to the metallurgic prop- 
erties and chemical composition, speci- 
fications cover processing, marking, 
sizing, testing, and packing and also 
provide for the constant inspection and 
supervision of all phases of manufacture 
by specially trained metallurgists. Op- 
erations in the steel mill and tests while 
in ingot, billet, and coil form are de- 
scribed. Weld test methods are outlined. 
As a guide in choosing the right rod 
for a particular job, brief descriptions 
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of the more common Oxweld rods are 
Oxy-Acetyelene Tips, July, 1943. 


Tube Flaring Machine 


Suggestion of the Year Averts Bottle- 
neck as Machine Supplants Manual 
Method. A description of the machine 
that has replaced the manual method 
of tube-flaring at the Chance Vought 
Aircraft Division. Suggested by two 
employees and judged the prize em- 
ployees’ suggestion of the year, this 
device consists basically of two rotating 
cones placed side by side so that their 
points nearly make contact. The piece 
of tubing, the open end of which is to 
be flared, is held by steel jaws in the 
proper position on a straight line with 
the rotating points. Then, by means 
of a lever, the tube is moved and brought 
into contact with the revolving points, 
thus forming a perfect flare. The Bee- 
Hive, April-May, 1943. 


Handbook on Prints 


A handbook of print-making and 
processing has been issued. It covers 
the use of blueprints, direct process 
prints, sepia prints, and reproduction 
tracings and lists the advantages of 
each. This 40-page handbook is de- 
signed to save time and effort on the 
part of those charged with the installa- 
tion and supervision of reproduction 
departments. The Revolute revolving 
contact principle of printing is described, 
as well as the different types of lamps 
used for exposing the sensitized ma- 
terials. Information and specifications 
on Revolute printing equipment are 
given. The new 8Q printer, designed 
to meet the requirements of industries 
whose print production has graduated 
from the small to the intermediate stage, 
is described. Paragon Revolute Corpora- 
tion, Rochester, N.Y. 


History 


El Correo De Marana (Mail Service 
of Tomorrow). The growth of the air- 
mail service in Mexico is recounted. It 
is recalled that on April 15, 1928, the 
first ‘air-mail service was inaugurated 
in Mexico. The medium of transporta- 
tion was a Fairchild airplane, equipped 
with a 420-hp. Wasp engine and a re- 
inforced wooden propeller. Three short 
flights carried the mail from Mexico 
City to Tuxpan and Tampico. 

Today the air-mail service covers 
19 important cities of the Republic of 
Mexico and has been extended to Ha- 
vana, Cuba, and Los Angeles, Calif. 


The aircraft used are twin-engined 
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Clippers of the Compafia Mexicana de 
Aviacién and Pan American Airways. 
Caminos Del Aire, April, 1943. 


Structures Engineering Group 


Destruction Is Their Business. 
Bernice K. Platt. An article on the 
work of the structures engineers of 
Vega Aircraft Corporation. Various 
' tests conducted by this department are 
‘ described. These include the positive 
high angle-of-attack wing test, the 
destruction wing test, and the drop 
test. Briefer notes are given regarding 


fatigue, vibration, and tension tests. 
Lockheed-Vega  Aircraftsman, June, 
1943. 


@ When discussing the 
gest that you give careft 


1. What suppliers have 


AERONAUTICAL 


ENGINEERING R 
Wing Design 


Inverted Gull Wing Features Corsair 


Design ... The aerodynamic and struc- 
tural advantages of adopting a wing 


design for the Chance Vought Corsair 
which resembles an inverted gull wing, 
are explained. One reason given for the 
decision is that the gull wing makes 
possible the use of a shorter, lighter 
landing gear than would be possible on a 
straight-wing airplane and enables the 
gear to fold readily aft within the avail- 
able width of a wing. Another reason 
is that the use of the gull wing main- 
tained the right-angle intersection of 
attachment and yet 


the fuselage-wing 


Stor for your new product, we sug- 
Dnsideration to the following points: 


Most experience in the design and man- 


ufacture of special application (fractional horsepower) motors? 


2. What companies are best qualified to assume complete responsi- 
bility for the motor design or will cooperate with our engineering 


department? 


After presenting their problem to us, many manufacturers 
have found that we fulfill both these important requirements. 


THE BLACK & DECKER ELECTRIC Co. 
KENT, OHIO 


THOROUGH ENGINEERING 
is the basic factor behind the 
successful operation of this aircraft 
fuel pump motor and many other 
special application motors we have 


designed for all types of equipment. 


FRACTIONAL R 


MOTORS 


EVIEW 


-AUGUST, 


1943 


possessed the advantage yielded by th, 
extra-large propeller. 

Special tools designed for the quantity 
production of the Corsair also yg 


mentioned in this article. The By. 
Hive, April-May, 1948. 
Coast Guard Aviation 


The Good Samaritan Goes to War, 4 
brief article on the history and develop. 
ment of U.S. Coast Guard Aviation, 
The duties of the Coast Guard A 
Force are recounted, while figures gy 
given on the number of hours and mile 
Coast Guard planes have traveled 
search missions and the number gf 
patrol flights they have RO since 
Pearl Harbor, their personnel, airplanes 
etc. Trade W inds, June, 1943. 


Instructional Manuals 


Leather Bound Lifesavers. Ronald 
Kirkbride. This article is concerne 
with the work of the Douglas Aircraft 
group turning out the instruction hand- 
books for air and ground crews. The 
importance of the manuals is demon- 
strated, methods of preparing them ar 
detailed, and the development of the 
department is reviewed. A review is 
given on the latest maintenance manual 
to be released—the C-54A Mainte 
nance Manual. Douglas Airview, May, 
1943. 


Additional Tubing Data Sheets 


Revised and new sheets covering 
digests of Government. specifications 
for aircraft tubing have been issued. It 
is stated that all essentials covering 
chemical analysis, mechanical proper- 
ties, and size tolerances are shown. 
Sections I-5 through 11 and also section 
III-50 are replaced by new sheets. A 
supplementary index sheet gives the 
outline and page location for each sheet. 
Summerill Tubing Company, Bridgeport, 
Pa. 


Data on Rectifiers 


Illustrated catalogue sheets have been 
issued describing over 50 models a 
Rectodyne electrical rectifiers. The 
sheets are designated as No. 300 and 
No. 301. They contain specifications 0 
Rectodyne rec tifiers for furnishing direct 
current for many uses including aircraft 
testing and signaling equipment, charg: 
ing aircraft batteries, and operating 
d.c. motors, solenoids, and control 
equipment. McColpin-Christie Corport 
tion, Ltd., Los Angeles, Calif. 


Pump Catalogue 


In a 32-page bulletin titled Demiy 
Pump Applications the various typ® 
of Deming pumps available for war alt 
other work are described. The colt 
pany manufactures centrifugal, rotary, 
and piston pumps and pumping units 
A table of specifications 1s pro 
with each type of pump described. 
Included in the descriptions is one 
the model 4.700-G pump for 
fueling systems. The Deming Com 
pany, Salem, O. 
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TOOL MANUFACTURERS 


AND MANY OTHER WAR 
PRODUCTION PLANTS 


@ With PORTAGRAPH photo copies, engineering 
operations can be speeded up—from the designer's 
“rough” sketch to the production of working copies. 


Where it used to take a draftsman many days to 
produce necessary manual tracings and copies, 
Portagraph reduces the time to mere hours or minutes 
—and results in a copy whose sharpness and clarity 
often surpasses the original. Portagraph copies from 
pencil drawings are clearer than the original and 
resemble ink tracings. 


W hat’s more—you are not confined fo a single type 
of paper in using Portagraph. In addition to the 
many grades of Portagraph contact paper, sensitized 
tracing vellum and sensitized tracing cloth normally 
used in engineering processes, Portagraph also 
offers a variety of products useful in other copying 
applications. These include a double weight card 
stock, duplex paper sensitized on both sides, ortho- 
chromatic contact film, map cloth, etc. 


Portagraph reproduction versatility in war industries 
is forcibly told by the engineers themselves in a 
series of Gould Reports. A copy of these reports is 
yours for the asking. No obligation whatsoever, 
Send for it today. 


FOR YOUR COPY 
CLIP AND MAIL COUPON TODAY 


DEPARTMENT 


PHOTOGRAPHIC RECORDS DIVISION 


REMINGTON RAND INC. 
BUFFALO 5, 


Dept. AER-8 
Please forward, without obligation, the H. P. Gould Report on how to reduce costly 
tracing, drawing and copying in engineering departments. 


REPORTS 


NEW YORK 
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Engine Fundamentals 


What Makes It Fly? Charles Sacton. 
A series of comments told in a humorous 
vein explains some of the basic principles 
of aircraft engines. The details given 
refer mainly to air resistance, pounds 
per horsepower, and superchargers. 
Douglas Airview, May, 1943. 


Accumulator Design and Service 


A 4-page leaflet titled Proven at the 
Battlefront describes the Simmonds 
accumulator for providing auxiliary 
hydraulic power for aircraft hydraulic 
control systems. A cutaway view of 
the accumulator shows the principles 
of design and operation. The unit con- 
sists of a seamless steel shell or housing, 
a fully enclosed synthetic rubber bag 
equipped with a high-pressure air valve 
assembly, and an aluminum-alloy plug 
containing especially designed oil dis- 
charge holes and equipped with a 
synthetic rubber seal and a closure cap. 
The accumulator automatically provides 
the power required when the main power 
supply is not operating, or lacks the 
capacity to do a particular job. A serv- 
ice manual on the accumulator also 
has been issued, giving the information 
required for its installation and servic- 
ing. Simmonds Aerocessories, Inc., 


New York. 


Engine Flight Test Section 


Final Exam. This article deals with 
the activities of the Flight Test Section 
of the Wright Aeronautical Corporation. 
It describes how the following char- 
acteristics of aircraft engines are tested 
under critical conditions: carburetion, 
cooling, lubrication, fuel system, igni- 
tion, the propeller, and vibration. The 
use of photography to supplement the 
judgment of pilots and observers in test 
flights is reported and the qualifications 
of an able test pilot are listed. As 
designated in this article, the objectives 
of this department are to test the flight 
characteristics of new engines and to 
solve the problems that arise when an 
engine is installed. Trade Winds, 
June, 1943. 


Bulletins on Precision Machinery 


Three bulletins have been issued con- 
taining information and data on Taylor 
precision drilling machinery, static uni- 
versal balancing machines, and hy- 
draulic dynamometers. Drilling ma- 
chines with capacities up to °/s-in. 
diameter are described. The dynamom- 
eter is of the power absorption type 
and is designed for testing aircraft and 
other types of engines. Static balanc- 
ing machines of various types and 
‘apacities are listed and described. 
Taulor Manufacturing Company, Mil- 
waukee, Wis. 


Electronics at Work 


Electronic applications in industry, 
in the war, in medicine. and in the home 
are illustrated and described in a new 
44-page booklet titled Electronics at 
Work. 


AERONAUTICAL 


A new type wrench made of lightweight 
Plexiglas and designed for assembly opera- 
tions on radio equipment used by the 
U.S. Navy Bureau of Ships. 


A few typical applications shown are: 
resistance welding control for sewing 
plane parts together at 1,800 stitches 
per min.; cathode-ray oscillograph 
for electrical circuit and_ lightning 
phenomena analysis at speeds of '/1 of a 
millionth of a sec.; high-frequency 
induction heating units for plastic 
molding; tin reflowing and_ surface 
hardening; ignitron rectifiers for con- 
verting alternating to direct current in 
aluminum and magnesium production; 
industrial x-ray units for “inside” 
inspection of vital metal parts; pre- 
cipitron for removing air-borne dust 
particles as small as 1/50, of an in.; 
testing vibration fatigue in aircraft and 
engine parts; and controlling sea- 
drome lights. 

Various types of electronic tubes—key 
units of every electronic device—for 
such applications as industrial control, 
diathermy, power conversion, x-ray, 
and radio are illustrated and the primary 
use of each identified. 

An educational motion picture bear- 
ing the same title explains the six basic 
functions of electronic tubes and shows 
how each type of tube is used in some 
of the latest industrial and military ap- 
plications. Animated drawings showing 
tube construction are used to explain 
how the cathode, anode, and grid ele- 
ments rectify, amplify, generate, con- 
trol, and transform light into electric 
current and transform electric current 
into light. Precipitron, radio and radio- 
telephony, high-frequency induction 
heating, welding control, 
television, and industrial and medical 
x-ray are a few of the electronic devices 
that are illustrated and described to 
show how the tubes perform in the 
various applications. The film is loaned 
free for showing at war plants and 
engineering technical societies. 
Westinghouse Electric & Manufacturing 
Company. 


resistance 


Cargo Plane Plant 


The Wooden Giant. The construction 
of the new Chicago plant of the Douglas 
Aircraft Company is described. It is 
stated that this plant, which soon will 
be in production, is the largest exclusive 
cargo plane manufacturing plant in the 
world. It is designed and tooled for the 
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sole production of the C-54 Skyn 
four-engined transport plane, 
plant has its own airfield and aj 

and a railway system with 9 miles 
track. Through the almost sole uge 
wood in the plant’s construction, 309 
tons of steel have been diverted to dy: 
manufacture of war products. By em 
ploying laminated wood columns 
throughout, the use of large-dimengig, 
timber was avoided. Wood trusges 
150 ft. long, combined with the columpg 
and joined with metal connectors byg 
recently developed technique, equal 
the stress and permit wider spans thay 
were considered possible a few 

ago. Douglas Airview, May, 1943. 


Couplings and Hose Fittings 


A standard file containing informatigg | 
on Aeroquip products has been pub” 
lished. It is designated by the com 
pany as No. 2530-A and contains de 
mensional specifications, drawings, ik 
lustrations, charts, and other data on 
Aeroquip self-sealing couplings, hog 
fittings, and hose lines. The file is 
designed for the addition of new and 
revised sheets issued in the futur, 
Aeroquip Corporation, Jackson, 
Mich. 


Marine Aviation 
Devil Dogs with Wings. The history 
of U.S. Marine Aviation is briefly out 
lined. Several noted Marine pilots are 
mentioned—from Cunningham, the first 
Marine flier, to Foss, flying Marine of 
World War II. Trade Winds, June, 
1943. 


Consolidated Catalogue Supplement 


The diversified products of The 
Weatherhead Company are shown to 
gether in one publication for the first 
time in a new catalogue supplement, 
published for the convenience of 
enginering, production, designing, and 
purchasing departments. 

The 8-page supplement shows a cross 
section of five lines of products. Each 
division is represented by a condensa- 
tion of its regular catalogue. Weather- 
head’s Aviation Division has a showing 
of aviation tube, pipe, universal, and 


hose fittings. Sixty-nine representative Your chil 
automotive and industrial tube and pipe the story 
fittings and other products are i- 
lustrated in the section devoted to them. —of the k 
The valves, fittings, and accessories city that 1 
manufactured for the refrigeration 
dustry are described in the refrigeration ae 
section. A page is devoted to the in switlin 
company’s exclusive Ermeto fittings, ~saved 
and space 1s given to marine products. h 
The Weatherhead Company, Cleveland, whose m 
O lailed the 
p ller D Bell Aira 
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Metal I rops Stand Up Under Plane: Above t] 
Own Gun Fire. A statement on the locked 
sturdiness of aluminum-alloy blades ocked j 
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Stalingrad Story 


Your children’s children will thrill to 
the story of Stalingrad. 


-of the besieged, battered, hopeless 
city that was saved by white hooded 
infantrymen crawling on their bellies 
in swirling wastes of snow. 

-saved by heroic ground forces 


whose magnificent air support never 
lailed them. 


Bell Airacobras, roaring over the Sta- 


ingrad front, gave wings to artillery. 


Above the m isses of men and tanks 
locked in cor 


they hunted 
spots—blaste 
with explosi 
cannon shel! 


ibat on the ground, 
ut the enemy's vital 
them at short range 
and armor piercing 
Providing air support 


for ground troops is a job the Aira- 
cobra does superlatively well. 


Here's the significant point. Airaco- 
bras were there in force when they 
were needed. We're able to deliver 
planes for action now when they're 
needed in this glo- 
bal war, because 
we started early 
enough, planned 
well enough and 
pushed produc- 
tion hard enough 


After victory we'll 
be telling you 
about new Bell 
planes, planes of 


peace. What will they be like? Well, 
they'll be designed, engineered and 
built by an organization that makes a 
habit of aviation pioneering. © Bell 


Aircraft Corporation, Buffalo and 
Niagara Falls, New York. 
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HISTORY'S MASS FLIGHT 


that the fact 
with a serey 
man in the 
Not until the war is over and the need for We salute the pilots, the crew and the ground or- eliminate dri 


secrecy is ended can the full importance of this ganization of the Army Air Forces and Air Tran aoe 
achievement be realized. All that can be told today port Command whose excellent performance made operating tl 
is that a large number of giant Curtiss Commando _ this flight possible. We, of Curtiss-Wright. know that also deseribe 
fransports in mass flight have spanned 15,000 miles this is but the beginning of a history making epic Corporation, 
of ocean and the land of three continents to com- which will again prove the dependability. service: Air T 
plete the longest mass flight in history. ability and cargo capacity of the Curtiss Commando. : am 
From an unrevealed starting point in the continen- rey 
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tal United States, they delivered without incident. R 


ninety tons of cargo and a large group of military 
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The Bee-Hive, April-May, 


Aircraft-Engine Production 


Perause circumstances make it im- 
“ible for most visitors to undertake 


“tur of the Wright plant, the methods 


employed in the manufacture of Wright 
serait engines as revealed by a tour of 
plant are presented in a 34-page 
rated book titled The Power House 
of Aviation. Highlights of operations 
inthe laboratories, machine shops, and 
jndries are illustrated and described. 
Methods of assembly-line production are 
dislosed. It is explained that 80,000 
jons are involved in the produc- 
ae the more than 8,000 parts that 
make up one type of engine. Included 
in the book are sections covering 
methods of laboratory control, the 
jum foundry, the casting of 
heads, the machining of 
heads and barrels, the joining 
wd finishing of the heads and barrels, 
sembly line and inspection operations, 
the building of the power section, the 
manufacture of the crankshafts, con- 
necting rods and pistons, gear making, 
engine assembly, and _ testing. 
Wright Aeronautical Corporation. 


“Testing for Aircraft Improvements 


Baperimental Flight. D. D. Shomer. 
Acontinuation of an article on the Ex- 
imental Flight Department of Lock- 
Aircraft Corporation. Dealing 
mainly with test installations for the 
@nduct of the work, this installment 
features the automatic observer. The 
and operation of this device are 
ined. A report is included also 
i the results of the Lockheed Constel- 
lation’s first flight test. The Lockheed- 
Vega Aircraftsman, May, 1943. 


Clutch Head Screws 


United clutch head screws, which can 
be operated with either an assembly bit 
ora standard screwdriver, are described 
ina 10-page catalogue. It is explained 
that the fact the screws can be operated 
with a screwdriver is important to the 
man in the field. Clutch head screws 
dliminate driver slippage and have other 
advantages, which are outlined. The 
center pivot assembly bit built for 
operating these clutch head screws is 
also described. United Screw and Bolt 
‘orporation, Chicago, IIl. 


Air Transport by the U.S. Navy 


Anything * Anywhere. With the 
Naval Air Transport Serivce as the sub- 
tet of this article, the varied kinds of 
‘argo flown by N.A.T.S. are surveyed. 
¢ development of the service is out- 
ined briefly, and its task of improving 
techniques for handling air tonnage is 
indicated. Trade Winds, June, 1943. 


Needle Bearing Catalogue 


A T-page catalogue furnishes in- 
Taation on all types and sizes of 
onington needle bearings. A list of 
‘agineering revisions applicable to 
wedle rollers has also been issued. 


fo 


These revisions apply to material 
previously published in Torrington 
Company Catalogues No. 30 and 31, 
pages 4 to 9, and Bantam Bearings 
Corporation Catalogue No. 14, pages 
18 to 21. The Torrington Company, 
Torrington, Conn. 


Airplane Tire Manual 


This illustrated manual of General 
airplane tires and equipment contains 
64 pages. Sections cover laboratory 
testing, outstanding features of General 
airplane tires and tubes, and tables of 
tire data, wheel sizes, and rim dimen- 
sions. Other sections are devoted to 
wheel and brake design testing and 
servicing, accessories and rubber parts, 
and the service and maintenance of 
General tires. The General Tire and 
Rubber Company, Akron, O. 


Catalogue PV-1 


Vega Illustrated Parts Catalogs. 
Eleanor Dahl. An account of how the 
first illustrated parts catalogue made 
up in accordance with new Army-Navy 
specifications is being produced at Veg: 
Aircraft Corporation. Working methods 
of compilation and illustration are out- 
lined and some of the problems in- 
volved in making up the volume are 
observed. It is reported that each il- 
lustration will appear opposite its data 
page. The Lockheed-Vega Aircrafts- 
man, May, 1948. 


Hydraulic Control 

The Sperry Exactor hydraulic con- 
trol for the operation of aircraft, in- 
dustrial, and marine equipment is de- 
scribed in an 8-page bulletin. Sectional 
illustrations and drawings show the 
design of this hydraulic remote-control 
system that incorporates a transmitter 
and receiver connected by a single tube. 
Applications of the system are il- 
lustrated and described. The general 
dimensions of the transmitter and re- 
ceiver are given. Sperry Products, Inc., 


Hoboken, N.J. 
S.A.E. Aeronautical Standards 


Revised sheets have been issued for 
inclusion in the 8.A.E. Aeronautical 
Standards files. They include AS41A, 
single rotation propeller shaft ends; AS- 
91, dual-rotation propeller shaft ends; 
AS126, taper type No. 0 propeller shaft 
ends; AS127, flanged type propeller 
type ends, No. 1, 2, 3; AS128, flanged 
spline type propeller hubs, No. 71/2; 
flanged spline type propeller hubs No. 
10; and ARP142, stud fits and toler- 
ances for steel in aluminum or mag- 
nesium alloys. Society of Automotive 
Engineers, Inc. 


Safety Manual 


A safety manual containing regula- 
tions designed to minimize and eliminate 
employee hazards has been issued. The 
first section of the book is devoted to 
general regulations for the protection 
of employees. In the second section 
specific regulations are given for em- 
ployees operating machine tools and for 


‘ards files. 


those working in the many other de- 
partments connected with the manu- 
facture of aircraft. Also included in the 
manual are handy reference tables 
covering metric equivalents, decimal 
equivalents of fractions, drill and drill 
rod sizes, United States standard gauge 
for sheet and plate iron and steel, basic 
thread dimensions and tap drill sizes, 
and conversion equivalents. Fairchild 
Aircraft Division, Fairchild Engine and 
Airplane Corporation. 


Development of Naval Aviation 


Naval Aviation Then and Now. 
Highlights in the history of U.S. Naval 
Aviation are traced from 1908. The 
article contains some comparative 
figures on the size of the Naval Air 
Force at various times. Emphasis 
is placed upon the adoption of air-cooled 
engines for the main types of opera- 
tional naval airplanes. Among the 
Navy planes briefly described are the 
Douglas SBD Dauntless and the Grum- 
man TRF Avenger. Trade Winds, 
June, 1943. 


National Aircraft Standards 


Revised sheets have been issued for 
insertion in the National Aircraft Stand- 
They include sheets NAS 2 
on lubrication fittings, NAS 23 on plane 
tank straps for terminals, and NAS 29 
on strap assemblies. National Aircraft 
Standards Committee. 


Engine Overhaul Manual 


An overhaul manual covering Jacobs 
aircraft-engine models L-4MB and L- 
6MB has been published. It contains 
123 pages in addition to a number of 
large drawings and a set of service bul- 
letins in the back of the section of the 
loose-leaf binder. Information con- 
tained in the manual includes the re- 
moval of the engine from the airplane to 
the shipping case; disassembly of the 
engine into major subassemblies; clean- 
ing; inspection; repair, replacement, 
and assembly; final assembly; the 
run-in of engines after overhaul; and 
the preparation of engines for storage. 
There are tables of limits for use in con- 
junction with charts that contain refer- 
ence numbers indicating the location of 
fits and clearances. In addition to many 
drawings, the manual contains a num- 
ber of photographs of parts and as- 
semblies. 

A second manual contains instructions 
for the operation and maintenance of 
these Jacobs engine models. Included 
in this manual are sections covering fuel 
and lubrication; operating instruc- 
tions; inspection, maintenance, and 
engine checks; engine troubles; re- 
moval, repair, and assembly of cyl- 
inders; and preparation for storage. 
Charts of engine performance and of 
absolute dry manifold pressure are 
furnished, in addition to drawings and 
specifications. 

A parts catalogue for the Jacobs 
Model L-4MB engine also has been 
published. Jacobs Aircraft Engine Com- 
pany, Pottstown. Pa. 
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They work together better... 


because they can talk together 


ITs. 


AERONAUTICAL 


ENGINEERING REVIEW—AUGUST, 1943 


my tanks entering 


Into the valley 

Of death 

Rumble 

The enemy tanks... 


Through the distant pass 
They careen 

Unaware that 

The self-propelled 155’s 
Have out-maneuvered them 
And lie in ambush... 


Overhead 
A lone plane circles 
Ominously 
Like an eagle 
Waiting for the kill... 
Suddenly it comes! 

+ 


A few words 
Flash 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad St., New York, N.Y. 


Manufacturing Associate: 


From the hovering scout plane 
To the tense gun crews 

And it’s all over 

But the shooting. . . 


Trapped in the gorge 

Outranged by the tank destroyers 

This marauding land fleet 

Will prowl no more. 


Today modern radio equipment 
Designed and manufactured 

By I.T.&T. associate companies 

Is helping Uncle Sam’s fighting forces 
Work together 

On land, sea, and in the air... 


Tomorrow the broad experience 
Of I.T.&T. 

In the field of communications 
Will help men build 

A better world 


FEDERAL TELEPHONE AND RADIO CORPORATION 
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Growth and Policies of an Aircraft 


Builder 


Wings for the Stars. The history of 
the Lockheed and Vega Aircraft corpo- 
rations is reviewed briefly. In picturing 
the great growth of the companies, 

who have been instrumental in 
its development are mentioned. Some 
ofthe companies’ policies are also noted. 
Lockheed-Vega Aircraftsman, June, 1943. 


Fuel Data Book 


A booklet titled Background Data on 
{00 Octane Gasoline traces the history 
of the development of this fuel and 
deseribes its manufacture. The poten- 
tialities of 100-octane gasoline for war 
md peace and the economic and 
strategic choices related to it are dis- 
assed. Following the text, which 
covers 21 pages, are: a list of the com- 

ies manufacturing 100-octane gaso- 
fine, some data on the decrease in air- 
qaft-engine weight from 1918 to 1941, 
ada chronology. The Standard Oil 
Company, (N.J.). 


Twisting Parachute Cords 


Parachutes for Paratroops. An article 
describing Atwood twisters—machines 
wed for the production of the Nylon 
sewing thread and cord used in making 
parachutes for the Army. The heart 
of these machines is a Fafnir ball bear- 
ing-equipped spiral bevel gear unit for 
controlling the twist of the Nylon. 
Reasons why Atwood chose Fafnir ball 
bearings for the shafts of the twist unit 
ae set forth. The Dragon, June, 1943. 


Flight Instructors’ School 


Postgraduate Air College. An account 
of the Central Instructors School at 
Randolph Field gives information on 
the purpose, curriculum, instructors, 
and classroom and operational tech- 
uiques. This postgraduate flight train- 
ing institution was established to feed 
Amy air training schools with tech- 
tically expert teachers. It prepares 


, (Continued from page 137) 
list of the officers and committee mem- 
bers, a tabulation of the number and 
lasses of the members, and an ab- 
breviated report of the annual general 
meeting of the Society. A special 
general meeting is also reported, and 
the awards of medals, honors, and 
scholarships are listed. A section on 
the finances of the Society includes 
detailed statements of income and 
expenditures, the balance sheet for 
mber 31, 1942, and financial 
statements of Aeronautical Trusts 
Journal of The Royal 
wal Societ 
4158 y, May, 1943, pages 


Aircraft and Engine Review 1943. 
ommercial Aviation’s fourth annual 
tory is divided into six parts. 
tst section constitutes a survey 


civilian pilots to become primary flight 
instructors and commissioned _ fliers 
to teach twin- and single-engined basic 
and advanced flying. The Pegasus, 
July, 1943. 


Steel Joiners 


They Built Jigs but Produce Precision, 
Speed and Economy. This article is 
concerned with the work of Beech Air- 
craft’s jig-building department. It 
presents some brief details on the func- 
tions of jigs, different kinds of jigs, and 
the construction of jigs. The Beech Log, 
June 18, 1943. 


Vibration Insulators 


A bulletin on Duflex vibration in- 
sulators has been issued. The character- 
istics and applications of these insulators 
are described. Duflex vibration in- 
sulators, which are commonly called 
“mounts,” are designed for the vibra- 
tion insulation of instruments and ap- 
paratus for aircraft, mobile military 
equipment, and ships. It is explained 
that the different sizes and capacities 
conform to Government specifications 
and are, therefore, interchangeable with 
other approved mounts. A section of 
the bulletin deals with the mathematics 
of vibration insulation. Load-deflection 
curves for the different series of Duflex 
mountings are furnished. Illustrations, 
sectional drawings, and specifications of 
the different mounts are provided. 
Harris Products Company, Cleveland, O. 


Aircraft-Engine Maintenance 


Instructions for the operation and 
maintenance of Kinner R-52, R-55, 
and R-53 aircraft engines are furnished 
in the form of a loose-leaf manual. 
Sections are devoted to the general 
specifications of the engines, operation, 
periodical inspection and servicing, over- 
hauling, and fuel requirements. There 
are limits and lubrication charts and also 
tables of limits for the parts of each 
model. Service information on such 
accessories as magnetos, carburetors, 


of American civil aircraft; the second, 
American military aircraft; the 
third, British and Canadian military 
aircraft; the fourth, German mili- 
tary aircraft; the fifth, Japanese 
military aircraft; the sixth, Italian 
fighting aircraft; the seventh, Rus- 
sian military aircraft; the eighth, 
American and British gliders; the 
ninth, American aircraft engines, and 
the tenth, British aircraft engines. 
Photographs supplement the. listed 
specifications. Commercial Aviation, 
May, 1943, pages 40-44, 46, 48, 50, 
53, 54, and even-numbered pages 
through 122, 169 illus. 

Directory of Sources of Supply for 
the Aircraft Industry in Canada. 
This annual directory lists the names 
and addresses of suppliers of aircraft, 
engines, parts, supplies, and equip- 


and spark plugs is also given. Photo- 
graphs of each type of engine are shown 
and an engine-performance chart is 
provided in the opening section of the 
manual. Kinner Motors, Inc., Glendale, 


Calif 


Heat-Treating for Dies 


‘A description of the complicated heat- 
treating operations employed in the 
manufacture of a particular die used 
for casting aluminum aircraft parts. 
The die is made up of four pieces—the 
body and a three section ring. It is 
explained that none of the controlled- 
atmosphere furnaces were large enough 
to handle the die, so one was improvised 
with a retort furnace. Details of pre- 
heating and other operations used in 
the manufacture of this special die are 
outlined. Heat Treating Hints, Vol. 5, 
No. 2. 


Welding Technique 


Highlights in Welding Common Metals. 
To provide welding operators with a 
ready means of comparing and learning 
to recognize the differences and simi- 
larities of welds in different metals, a 
table is provided covering the more im- 
portant characteristics of fusion welds 
in most of the metals commonly en- 
countered in the average welding shop. 
The table is intended to show the high- 
lights of the subject, but high-alloy 
steels are omitted because they are so 
numerous and their welding character- 
istics are so varied. Oxy-Acetylene 
Tips, July, 19438. 


The Klystron Tube 


Three Men and Tube. The story of 
how the Klystron tube was developed 
and of the three men responsible for its 
development. Because of military re- 
strictions, details of the device’s present 
and future use are not included. The 
Klystron is defined as an electronic 
tube that produces the extremely short 
wave lengths needed to make radar 
effective. The Sperryscope, July, 1943. 


ment, as well as their agents. It is 
classified alphabetically under head- 
ings covering the materials and sup- 
plies involved. The names and ad- 
dresses of Canadian agents for manu- 
facturers located outside of Canada 
are appended to the listings of the 
manufacturers. In cases where there 
are more than two branches or agents, 
these are catalogued at the end of the 
directory. Canadian Aviation, June 
1943, pages 119-182. 

Use the Old Oil.... Again! Dean 
M. Cleaveland. The recovery of 
coolants, solvents, and lubricants as 
carried out at the Bendix plants is 
described. It is stated that at the 
South Bend plant the recovery sys- 
tem shows a monthly return of 60 per 
cent on the investment. Wings, June, 
1943, pages 530, 531, 3 illus. 
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With its highly supercharged 2,000-horsepower 


engine, the Navy's Vought Corsair operates at 
extremely high altitudes. From this command- 
ing position, Corsair pilots are pouncing on the 


enemy with deadly effect. 


CHANCE VOUGHT AIRCRAFT 


STRATFORD, CONNECTICUT 
OWE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Electrode Index for Comparison 
Purposes 


A new electrode comparison chart 
isintended to help simplify the buying of 
competitive welding electrodes. The 
chart details the principal A.W.S. and 
AS.T.M. electrode classifications and 
indicates which electrodes produced by 
# leading manufacturers meet the dif- 
ferent requirements. 

The chart can be used to determine 
what brands of electrodes fall within a 
gecified A.W.S. and A.S.T.M. cate- 
gory, as well as to learn what alternate 
brands might be used successfully 
should a specified electrode not be availa- 
ble. Air Reduction Company, New 
York, N.Y. 


New Hose Clamp 


The Aircraft Standard Parts Com- 

y has introduced a new line of “‘Aero- 
Beal” Hose Clamps in 14 sizes from 
4, to 4 in. inside hose diameter. The 
basis of the design was the requirements 
set forth in Army Air Forces Specifica- 
tion No. 25529. 

The Aero-Seal Hose Clamp consists 
ofa */,-in. tempered steel band punched 
with holes corresponding to the teeth 
ofaworm gear. These holes mesh with 
aworm in the housing welded to the 
fixed end of the band. The worm is 
turned by a screw driver, and the screw- 
head on the worm is fitted with a safety 
cup that prevents the screw driver from 

ing and puncturing the hose or 
ing other equipment. 

The belt-like tightening action pro- 

auniform tangential pull that does 

not distort the pipe and results in a leak- 

clamping action. By backing up 

screw, the free end of the band comes 

out of the housing, and the clamp may 

be sprung open and slipped over 

in place on the pipe. Likewise, 

clamp can be easily removed in the 
same Manner. 

While a line of 14 sizes is provided to 
tover hose from */;- to 4-in. nominal 
#8, it is possible for six sizes of the 

| Hose Clamp to cover the 
fimerange. The band has a total take- 
Wof 3 in. (2 and 2'/, in. on the smaller 
its) and can be tightened considerably 
its nominal size by letting the free 
tad of the band come through the hous- 
ga couple of inches. The superfluous 
isnot a disadvantage in most cases. 

_ Aeto-Seal Hose Clamps are self-lock- 
gas a result of the worm and worm 
Gar action and are claimed to be vir- 
impossible to loosen even with 
Severe vibration as long as the band 
Sunder tension. Lock wires are not 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements ts 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


necessary. Aircraft Standard 
Company, Rockford, Ill. 


Parts 


Vibration Fatigue Testing Machine 


The addition of the Model 100 to the 
maker’s line of vibration fatigue testing 
machines has been announced. The new 
unit will handle parts or assemblies up 
to 100 lbs., which are to undergo vibra- 
tion fatigue tests. The table has an 
area of 15 by 18 in. and has 115 tapped 
holes for bolting on objects. The table 
movement is horizontal. 

The frequency is adjustable while 
the machine is running, from 10 to 60 
cycles per sec. (600 to 3,600 vibrations 
per min.) and is recorded on an electric 
tachometer. Displacement, from 0 to 
0.125 in. (adjustable) covers the full 
range encountered by parts subjected 
to vibration in actual service. The 
maximum ¢capacity is 23 g. 

Base area of the unit is 24 by 42 in. 
Weight is 550 lbs. A 1!/.-hp. motor sup- 
plies power. Eyebolts in the base per- 
mit handling the unit with a shop hoist 
or crane. 

The Model 100 is designed for use 
in laboratories or inspection depart- 
ments to test fabricated air-frame and 
aircraft-engine parts, navigation in- 
struments, radio and electronic equip- 
ment, molded plastic parts, foundry 
cores to determine strength, packaging 
to determine resistance to vibration, 
and a variety of other parts, materials, 
and chemicals, to determine the effects 
of vibration. All-American Tool & 
Manufacturing Company, Chicago, 


Ill 
A.C. Welder 


The Ampac “200” a.c. welder is de- 
signed to give automatically correct 
voltage for the continuous range of 
currents available, rather than using an 
almost constant voltage at all current 
settings. This adjustment not only 
makes welding easy at low currents 
because of the high striking voltage 
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Industry 


but is claimed to save power when weld- 
ing at high currents because the voltage 
is low. 

Other special design and operating 
features include the new integrated 
reactor-transformer construction that 
provides high voltage for easy welding 
at low currents; active duty from every 
line of flux achieved by reactor coils that 
surround the variable air gap; and 
simplified construction using fewer 
working parts, cutting maintenance 
down to routine lubrication twice a 
year. 

Advantages claimed by the maker are 
the lower original cost, less power con- 
sumption, and easier welding. The 
first two are the advantages of a static 
machine over a rotating machine, while 
easier and faster welding results from 
the elimination of “arc-blow.” With 
no are magnetism to cause the are to 
wander and weave, it is stated that 
welding becomes easier, especially for 
inexperienced welders. 

Increased welding capacity in one 
machine is also claimed because of the 
wide range of current, which is from 30 
to 250 amp. There is no need to switch 
welders for different jobs because it 
handles rods !/;g to 1/3 in. in size, for 
thin sheets or heavier plates. Most 
d.c. rods as well as all a.c. rods can be 
used. Allis-Chalmers Manufacturing 
Company. 


Aircraft Fasteners Division 


The American Institute of Bolt, 
Nut and Rivet Manufacturers has 
authorized the setting up of an Aircraft 
Fasteners Division to function for them 
in aircraft products in the same general 
way as carried on heretofore in con- 
nection with other products of the in- 
dustry. 

In the last few months there has been 
a great increase in the number of mat- 
ters relative to aircraft fasteners that 
have been taken up with the organiza- 
tion by various interests. Requests for 
information or cooperation have come 
from the Interdepartmental Screw 
Thread Committee, Army-Navy Aero- 
nautical Board, Wright Field, Army 
and Navy Air units, Society of Auto- 
motive Engineers, and the War Produc- 
tion Board, as well as many aircraft 
manufacturers. 

The questions that have come up 
from time to time have been in connec- 
tion with steels, cadmium plating, plating 
tolerances, decarburization, standards 
in dimensions and tolerances, sources of 
supply, etc. This has come about in a 
natural way as a result of the activities 
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IONAIR Junction Box Assemblies are produced 
under a single responsibility — ours. 


Aircraft Manufacturers, bending every effort to in- 


crease aircraft production, have turned to Unionair in 
increasing numbers for such assemblies. We regard this 
as a compliment to our strict standards of quality, and 
as a mark of confidence in Unionair Responsibility. 

This responsibility is an obligation which we do 
not wish to shift in whole or in part. In all types 
of assemblies, from the simple Fuse Box, pictured 
above, to a complex wired Control Box, Unionair’s 
desire to assume full responsibility for the complete 


unit is your assurance of our ability to perform. 


Makers of Junction Boxes and Assemblies 
Conduit Fittings —Hydraulic Fittings 


UNION AIRCRAFT PRODUCTS CORP. 
NEW YORK 


AUGUST, 1943 


of the institute, representing the in 
dustry in a broad way in other fli 
over a term of years, and as a regylt » 
the fact that most of its member * 
now engaged in the manufacture , 
fasteners for aircraft. The new diyisig 
will endeavor to answer these and othe 
questions. American Institute of Bol 
Nut and Rivet Manufacturers, Cleye. 
land, O. 


Control Motors 


Barber-Colman control motors have 
been designed for aircraft service, They 
are used for the control of dampers i; 
governing cabin temperatures, the foy 
of air through supercharging and inte. 
cooling equipment, and engine goyl 
flaps. They are also used to drive valp 
mechanisms on various types of ling 
carrying gasoline, water, steam, anti 
freeze mixtures, etc., and for the open. 
tion of gasoline dump valves and eahin 
pressure regulating valves. 

The motors are intended for |oy. 
temperature, high-altitude operation 
They are housed in aluminum cage, 
All gears are machine-cut, hardened 
and packed with a low-temperatur 
lubricant. Totally enclosed tamper. 
proof limit switches are set for 90° 
180° rotation. Control motors ar 
available with or without mounting 
brackets and with AN-type connector 
plug mounted on end. 

Motors are available for positive, 
floating, or proportioning control; asa 
unit of the Barber-Colman Micro 
tem; or for step control by manual or 
automatic means and for remote pos: 
tion indication. Barber-Colman Con- 


pany, Rockford, IIl. 


Machine-Gun Recoil Damper 


The Bell Machine Gun Adapter was 
developed by engineers of Bell Aircraft 
in cooperation with aircraft ordnane 
experts of the Army Air Forces and the 
Navy Bureau of Ordnance nearly 3 
years ago. It is a portable, lightweight 
cradle consisting of two steel tubes and 
a hydraulic absorption unit and is a 
tached to a 0.50-caliber aircraft machine 
gun by two bolts. It adds less than 
an inch to the overall dimensions 0 
a 0.50-caliber gun and adds but 3 bs 
to the weight when conventionally 
mounted. The adapter enables the 
gunner to train his sights on the target 
and keep them there and, at the sale 
time, reduces the fatigue strain on the 
gunner and the strength of structure 
requirements for mounting the gua” 
the airplane. 

The 80 of the 0.50-caliber adaptet 
was followed by the development 0 
mount for 0.30-caliber guns. This typ 
substitutes a combination of sprit 
air cushion, and friction dises for 
hydraulic unit. At present 0.50- 9 
0.30-caliber twin gun mounts are being 
built in addition to adapters for single 
guns of these calibers. 

Bell adapters are in use on such ai 
craft as the Flying Fortress, Lines 
Mitchell, and Marauder bombers of t 
Army, and on Navy Douglas 
bombers, torpedo planes, and 
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SLINGSHOT... 


with a 1,000,000 pound wallop! 


» 


From the deck of a ship a plane is shot into the air 
...catapulted by a giant “sling” that imposes a 
load of about one million pounds on the Hyatt 
Roller Bearings in its mechanism. 

What a wallop! 

And what a bearing...that possesses the nec- 
essary design, precision and toughness to handle 
such load extremes! 

Years of peacetime experience, in applications 
undergoing parallel punishment...like ingot cars, 
mill motors, shaping presses, railroad journals, ete. 
... have enabled Hyatt to “inbuild” the stamina 
needed to take loads as they come. 

In the battle of production...as on the battle- 
field... Hyatt Roller Bearings are fighting to win 
this war. 

Fighting against friction...and for America! 

Hyatt Bearings Division, General Motors 
Corporation, Harrison, N. J. 


HYATT ROLLER BEARINGS 
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Collectors’ Items Now! 


thanks to Modern. 
Hearing Aids... 


Using...1RC Resistor Elements 


ANOTHER J (R)C DEVELOPMENT 


For millions with impaired hearing a new avenue of hope was opened when scientists 
applied to this field the amplification of sound by means of the vacuum tube. From that 
point on, manufacturers directed their efforts toward instruments combining increased ef- 
fectiveness with reduction in both size and weight.... Because volume and tone control 
plays an extremely important role in these small amplifying sets, it is only natural that I RC 
should have been consulted in the design of this sensitive part. The tiny Volume Control 
units used by many manufacturers not only employ special Resistance Elements as devel- 
oped by I RC but also utilize the multi-finger contact and spiral clock-spring connector ideas 
originated and perfected by I R C. Marvels of compactness and efficiency, these midget 
controls constitute still another tribute to the ingenuity of I R C’s engineering staff. . . . Per- 
haps you, too, are faced with a problem requiring expert resistance counsel. If so, we 
welcome your inquiry and will be glad to apply our research facilities toward its solution. 


FOR PE 


* 


INTERNATIONAL RESISTANCE COMPANY 


Dept. B., 401 N. Broad Street - Philadelphia 8, Pa. 
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glidated and Martin patrol bombers 
gs well as PT motor torpedo boats. In 
addition, they are used on British and 
other United Nations combat aircraft. 

The present Bell machine gun mount 
for 0.50-caliber guns is the direct out- 

wth of efforts to dissipate the recoil 
forces of 0.50-caliber flexible machine 
guns when they were first installed 
several years ago in the twin-engined, 
twin-cannon Bell Airacuda. Early 
experiments dealt with mounting the 
gun on a tubular frame on each side of 
which was attached a standard type 
automobile shock absorber. The arms 
of the shock absorber were then at- 
tached to the gun. The experiment not 
only worked but provided sufficient 
basic information for the design of the 
mall, light shock units which, with 
further refinements, are now in volume 
production and widespread use in the 
combat zones. Bell Aircraft Corpora- 
tion. 


Vertical Bench Milling Machine 


An improved vertical bench milling 
machine with a quick-change attach- 
ment for horizontal milling is an- 
nounced. The 2'/o-in. diameter arm 
supporting the spindlehead is clamped 
rigidly to the column and can be readily 
adjusted to rotate the spindle 60° either 
side of center. The entire head is easily 
removable and may be replaced with an 
enclosed horizontal milling attachment. 
Thus, a variety of jobs such as precision 
diemaking, diesinking, profiling, jig 
boring, key slotting, etc., can be handled 
without tieing up a large machine. 

This two-way machine stands 30 in. 
high, has a precision ground table 6 by 
l4in., with three T slots */s in., 2-in. 
centers. Micrometer adjustments for 
the table movements are operated by 
convenient splined disengageable hand 
cranks, while graduated dials reading 
inthousandths of an inch make resetting 
asimple process. 

Proper tension on the V-belt at all 
times is obtained by a floating motor 
mount, and rapid changes of the four 
spindle speeds (450, 850, 1,400 and 
2,100 r.p.m.) are thus possible without 
the use of tools. The spindle has a No. 
2Morse Taper. The milling machine is 
powered with a '/;-hp. motor. Bench- 
master Tool Company, Los Angeles, 


Calif. 


Emergency Radio Transmitter 
An easily operated precision emer- 


gency radio transmitter that auto- 
matically sends out SOS signals is in 
widespread use by flying crews of the 
Amy Air Forces. 

Carried as emergency equipment by 
on ocean-going missions, the 
Waterproof transmitter, which together 
with accessories weighs only 33 Ibs., is 
capable of sending an automatic SOS 
wer an effective range of 100,000 square 
niles. No experience or radio knowledge 
8 necessary to use the equipment. 

tation of a hand crank operates a 
keying device that automati rally spells 
out the SOS and also produces the neces- 
‘ity power through a generator. The 
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voltage output of the generator, be- 
cause of a regulator, remains constant, 
despite wide variations in cranking 
speed. 

The device is pretuned to the inter- 
national distress frequency of 500 kilo- 
cycles. Some idea of the instrument’s 
precision operation may be gained from 
the fact that its signals will trip the 
carefully tuned automatic shore alarm 
stations. 

Controls on the front panel of the 
transmitter enable the user, if desired, 
to operate the set manually with a key 
for sending messages in code. An at- 
tachable light may also be used to signal 
rescue parties or for illumination. 

To meet the antenna problem, a col- 
lapsible kit and a neoprene balloon were 
developed to remain aloft under adverse 
weather conditions. The kite is flown 
when a good wind is available. For 
calmer weather the balloon may be lifted 
with hydrogen gas, created by immers- 
ing a simple hydrogen generator in the 
water. Best results are obtained with 
the kite or balloon at about a 300-ft. 
altitude. 

A kite string of glass yarn is used with 
the box kite that carries aloft the 
antenna. Glass yarn is used as the kite 
string because of its strength in propor- 
tion to its weight and because it will 
not rot or otherwise deteriorate from 
the effects of salt water, tropic sunlight, 
rain, or dampness. The yarn is twisted 
and plied from  continuous-filament 
glass fibers that can be drawn to indefi- 
nite lengths, measurable in miles. 

The instrument and accessories are 
packed in a buoyant, water-resistant bag 
that is colored a vivid yellow so that it 
may be easily discernible in the water. 
The bag contains the transmitter, kite, 
two deflated balloons in sealed cans, 
two hydrogen generators, two spare 
reels of antenna wire, and a signal light. 
Instructions, in addition to the tele- 
graphic alphabet, are imprinted on the 
top of the instrument. Bendix Avia- 
tion, Ltd., Los Angeles, Calif. 


Drive Wheel Movement Vise 


The Hileo All-Angle ‘Driv-Wheel 
Movement”’ Vise has three accurate and 
legible protractor dials for horizontal. 
vertical, and diagonal settings. It was 


The Hilco all-angle drive wheel movement 
vise. 
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designed and engineered by the in- 
dustrial engineering firm of Melvin 
Douglas & Associates, Chicago. 

Features include a patented drive 
wheel motion that gives 2%/,-in. lateral 
clearance; double swivel construction 
that permits any horizontal position; 
right-angle clearance that allows per- 
pendicular position without base ob- 
struction; positive horizontal setting 
for highest 180° accuracy; elimination 
of excess weight and improved con- 
struction that make for easy handling 
by men or women workers. 

The Hilco All-Angle Vise is recom- 
mended by the makers for grinders, 
drill presses, milling machines, mag- 
netic chucks, other machine tools, and 
bench use. It is especially adapted for 
the Hilco Universal Cutter Grinder. 
The Berco Manufacturing Company 
Chicago, IIl. 


Schoolhouse on Wings 

Fitted out as an aerial classroom, a 
Boeing Flying Fortress has been placed 
in service for specialized pilot training 
by the Second Army Air Forces in con- 
junction with the Boeing Aircraft Com- 
pany. The new training craft, believed 
to be the first of its kind, is being used 
to bring to Army student pilots the 
latest engineering and operational data 
developed by the aircraft firm’s flight 
research engineers. 

The program, which is indicative of 
the cooperation between aircraft manu- 
facturers and combat forces, supple- 
ments the Boeing field engineering serv- 
ice and the Flying Fortress school. 
The field service consists of company 
engineers, stationed in war theaters 
throughout the world, who study the 
performance of Boeing Flying Fortresses 
in action and who act as consultants on 
their repair, maintenance, and opera- 
tion. The Flying Fortress school, 
located in Seattle adjacent to the Boeing 
plant, provides mechanical training to 
Army personnel who are to serve as 
ground crews on the fighting fronts. 

Originally conceived by the late 
Eddie Allen, the new method of flight 
training is confined largely to advanced 
heavy-bomber students, although many 
regular Army flight instructors attend 
classes for purposes of orientation. 
Classroom discussions are held prior to 
actual flight demonstrations in the reno- 
vated Flying Fortress. 

The main purpose of the program is to 
acquaint pilots with methods whereby 
the highest possible operating efficiency 
and flight range may be obtained from 
the engines. This involves coordinat- 
ing many factors, such as fuel mixture, 
air speed, turbosupercharger pressure, 
engine speed, and altitude. The pilots 
are also shown how Flying Fortress 
bombers will perform under various cir- 
cumstances. The students are given 
an opportunity to operate the ship’s 
controls in the face of simulated emer- 
gencies. 

Specialized training in the capabilities 
of the Flying Fortress are given par- 
ticular emphasis—how slow they will 
fly without losing altitude, minimum 
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On jeeps and tanks .. . on 
tank destroyers, half-tracs 
and trucks... by the hun- 

dreds of thousands, you'll find Hayes Automotive 


Cooling Fans doing a world-wide war job. 


Born of peace-time leadership in this field— 
Hayes experience solves the unusual Diesel and gaso- 


line engine cooling problems in combat vehicles. 


Higher heat levels due to armor protection; 
higher air pressures due to bullet-proof grills and 
like devices: fan burdens created by vehicles moving 
at low speeds in difficult terrain with engines wide 
open—all must be met with aerodynamic efficiency 
that conserves maximum engine horsepower for 
motive power utilization. 


For years, in the automobile and truck fields. 
this organization pioneered improved fan blade as- 
sembly design and function. 
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Another kind of 


“AIR COMBAT" 


AUTOMOTIVE FANS 


AIRCRAFT 
WHEELS AND BRAKES 


Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles. 


HAYES INDUSTRIES, INC. 


Home Office: JACKSON, MICHIGAN, U.S.4 
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take-off and landing distances, maxi- 
mum gasoline mileage, fastest rate of 
cimb, precision maneuvers, landing 

hes, and emergency water-land- 
ing methods. Boeing Aircraft Com- 


pany 


Helmet Head Drill Press 


Over 60 models of the Helmet Head 
drill press are now being offered in 
one-, two-, three- and four-spindle types; 
high and slow speed; bench or floor 
type; slotted or trough table. 

Five predetermined speeds allow for 
every operation. A feature is the new 
self-centering 30° pressure angle, six- 
tooth involute spline. The spindle, 
quill, and spindle pulley are held in 
permanent and correct alignment. 

The quill, longer and larger in di- 
ameter, is held by three bearings, per- 
mitting long holes to be drilled more 
accurately. 

Tapping machines, designed for the 
Helmet Head, operate at 3,000 r.p.m. 


“in” and 6,000 r.p.m. “out.” Taps 
enter every hole centrally without 
strain. Two sizes are offered. Boice- 


Crane Company, Toledo, O. 


Floating Cam Collar 


The Camloc line of high-speed cowl 
fasteners has been further increased by 
the addition of the Floating Cam Collar 
which allows large spotting tolerances. 
Other cam collars include straight, 
corner, ear, and bracket models. Rivet- 
type cam collars are used for inter- 
changeability with other fasteners and 
where limited edge clearance prevents 
Camloc’s standard single-hole mounting. 
They are adaptable to metal, plastic, 
and plywood. All cam collars can be 
used with both slotted and wing head 
stud assemblies of the same series. 
Camloe Fastener Corporation, New 


York, N. Y. 


Improved Rockwell Tester 


An improved hardness tester for 
Rockwell testing in three models, USS, 
USI2 and US16, is announced. The 
instrument is said to embody a number 
of features contributing to accuracy of 
measurement and speed of operation. 
Among these are a frictionless spindle 
that provides a correct minor load at all 
times; zero drag trip that eliminates 
friction or drag on the loading beam, to 
Insure consistent accuracy of the major 
load; a dial indicator adjustment 
affording & convenient, simple means 
of maintaining accuracy of readings; 
and a minor load adjustment. 

Other features of the instrument are 
the fully enclosed elevating screw, 
with self-lubricating oil reservoir, and 
an adjustable steady rest. The instru- 
ment is supplied complete with diamond 
cone penetrator and steel ball pene- 
trators for Rockwell testing on “C” 
scale, “B” scale, and most other stand- 
ard Rockwell scales, 

-aree anvils are included: a standard 

/rin. anvil for large flat bearing sur- 
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face work; a spot anvil for most stand- 
ard size pieces and for use with test 
blocks; and a “V” anvil for testing 
round cylindric parts. These are in 
addition to the two smaller ‘““V” anvils 
that form part of the adjustable steady 
rest. Clark Instrument, Inc., Dearborn, 
Mich. 


Speeding Aircraft Production with 
Visuals” 


The development of three-dimensional 
“Visuals” has brought a new type of 
artist into the engineering departments 
of aircraft manufacturers. He is a com- 
bination of commercial artist and me- 
chanical draftsman, able to produce, 
with the aid of a patented drawing 
paper, mechanical drawings that have 
a three-dimensional effect. 

The perspective drawings or Visuals 
are redrawn from blueprints for the 
guidance of workmen who are unable 
to read blueprints. Each worker can 
be furnished with a drawing and detailed 
instructions so that he will have an 
accurate picture of the job as it will look 
when it is finished. 

While the conventional blueprint 
cannot be entirely eliminated on those 
operations where the utmost precision 
is demanded, it is stated that these 
Visuals do give the production line 
sufficiently accurate information to en- 
able workers to produce their work well 
and rapidly. 

There are four basic uses for three- 
dimensional Visuals. First, prelimi- 
nary sketches on which both engineers 
and management can confer with greater 
speed and greater understanding (errors 
in design are stated to be more easily 
detected than in the straight ortho- 
graphic projection drawings); second, 
the breakdown of the manufacturing 
process into its various operations with 
detailed explanations of the part or 
parts being produced; third, the il- 
lustration of the completed subas- 
semblies which ultimately form the com- 
pleted airplane; fourth, the production 
of manuals for the use of pilots and 
maintenance men. The various parts 
of the plane and its details of construc- 
tion are shown graphically in these 
manuals. 


The makers state that Craftint 
Doubletone Drawing Paper has been 
adopted by many of the aircraft manu- 
facturers because of the fact that it 
gives three-dimensional effects with 
depth and roundness even in the hands 
of medium-skilled artists. 

When Craftint drawings are made 
on one-ply Doubletone, contact blue- 
prints can be made direct from the 
original drawing, thus making easy the 
reproduction of quantities with the least 
possible loss of time. Craftint Manu- 
facturing Company, Cleveland, O. 


Jam Riveting Process 


A process of setting rivets, which is 
adapted to work on difficult warplane 
parts and is estimated to cut by 40 
per cent the number of two-man rivet- 


The Curtiss-Wright hand-tool vibrator 
with adjustable depth timer and hinged 


yoke. 


ing teams when fully applied to produc- 
tion, has been revealed by one of the 
aircraft manufacturing plants of Cur- 
tiss-Wright Corporation’s Airplane Di- 
vision where the new riveting procedure 
was developed and is now in use. It is 
called “jam riveting.” 

The new development, which elimin- 
ates the ‘“‘bucker” of the two-man team, 
combines flexibility and speed in driving 
warplane rivets and is said to be more 
effective than the “gang squeezer”’ 
method. Besides increasing output, 
the new method insures more uniform 
quality of work with less rejections and 
salvage. 

The new tool, to be used in the pro- 
duction of Curtiss Warhawk (P-40) 
fighters and Curtiss Commando (C-46) 
military transports, consists of a regular 
vibrator with attachments so that its 
action is Automatically controlled by the 
“travel” of the driving set. It was 
designed to work on curved cowling 
and other specialized parts where gang 
or individual ‘‘squeezers” cannot oper- 
ate. One adaptation is a hand-tool 
vibrator with adjustable depth timer 
attached to a hinged yoke. The second 
is a vibrator adapted to a special yoke 
fabricated from cold-rolled steel and 
mounted on a pedestal. Both of these 
tools are easily adjusted for the correct 
height of the finished rivet and auto- 
matically stop when that point has been 
reached. 

The pedestal-mounted vibrator was 
designed to handle a_ particularly 
difficult rivet set problem in the cowl 
department where it is successfully 
performing a riveting job that hereto- 
fore was almost inaccessible. This tool 
will handle 5/3:-in. rivets in spite of the 
odd-shaped yoke. An added advantage 
is that the yoke is made entirely of 
welded cold-rolled steel, which gives a 
live bucking action as well as conserves 
strategic material. 

The hand tool has sufficient power to 
head a '/,-in. rivet with ease, yet it is 
substantially lighter than an equivalent 
squeezer and can be easily handled 
without the aid of a spring bal- 
ance. 

These riveters were conceived by the 
Buffalo Tool Procurement Department 
and built for Curtiss-Wright by the 
Ingersoll-Rand Company, which will 
manufacture them commercially as 
“Air Buck Jam Riveters.” Curtiss- 
Wright Corporation. 
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Delco-Remy 
Aircraft Electrical Equipment 


In the sleek fighters and hard-hitting bombers of America’s aircraft 


production, there is a promise that extends beyond the goal of Victory. 


It is the promise of an age of flight, when vast new realms of knowledge 
can be applied to peacetime planes. Delco-Remy aircraft electrical 
equipment is now meeting the requirements of heavy and medium 
bombers. In days to come it will serve on commercial planes, while 
smaller Delco-Remy units will provide electric starting, lighting and 
ignition on light planes. More than half of Delco-Remy’s facilities 
are today engaged in manufacturing aircraft electrical units, pre- 
cision parts and products for the aviation industry. 


DELCO-REMY 


DIVISION, GENERAL MOTORS CORPORATION 
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Training Army Mechanics How to 
axi Warplanes 


To demonstrate how fast Curtiss 
Warhawk (P-40) fighters are taxied on 
the ground and to speed up the training 
of aircraft mechanics, officials of the 
ys, Army Air Forces Training Com- 
mand School at Camp Curtissair have 
developed a special ‘Taxi Trainer” 
for the instruction of ground crew men 
in handling new P-40 fighters. 

The trainer was built from salvaged 
Curtiss P-40 parts. Since a Curtiss 
Warhawk fighter is a single-place plane, 
aspecial ream cockpit was built to accom- 
modate the student mechanics and was 
outfitted with a duplicate set of con- 
trols. An intercockpit communications 
system was installed to allow the in- 
sructor to talk with students. 


The trainer was designed to save time 
in teaching Army ground crew men the 
proper method of taxiing powerful 
fighter planes with safety, since the 
mechanics perform a large part of 
ground piloting in preflight testing, re- 
pair, and modification. With its un- 
usual tricycle landing gear, consisting 
of an added forward nose wheel built 
especially for this purpose, the trainer 
cannot be nosed over by too sudden a 
pressure of its brakes by an inexperi- 
enced student. Curtiss-Wright Cor- 
poration. 


Die Piercing of Metal Stampings in 
Small Lots 


To obtain a high degree of accuracy 
and still make it possible to have 100 
per cent flexibility as to tool changes, 
keeping the initial cost of the tools at a 
minimum, the Dayton Rogers Manu- 
faeturing Company has recently de- 
veloped and is now using a new type 
of punch press known as the “auto- 
matic electric.” With these piercing 
presses it is possible to change the hole 
sue and location of holes in a given 
group of pierced blanks to ary size and 
location required with the minimum 
cost. These hole sizes in the pierced 
blanks can be produced in any size from 
0.015 to 11/, in. progressing by 0.001, 
and the presses are so arranged that 
these hole sizes and location of holes 
can be changed on one group of blanks 
Yo another without disturbing the pro- 
duction capacity of the presses. 

The presses are made in two sizes 
with a throat capacity from 12 to 14 in. 
ind a maximum tonnage of 15 
tons. The slidestroke is 1°/, in., with 
‘ram adjustment of 2 in. The presses 
are provided with a shunt height for 
le Space of 2 to 3 in. Each press is 
completely self-contained and individ- 
ually motor-driven and may be plugged 
_ the power line at such locations in 
ion plant as the requirements call 


The ram movement is carried at the 
_— or bolster side of the press, and 
€ punch is on upper section, the punch 
ing stationary in all cases. The ram 
carries the die. The flywheel has 

2 electric clutch with automatic re- 
g brake built into the base of the 
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machine. Each machine is provided 
with its own working guard, and, when 
it is necessary for the operator to change 
the tools, by removing the guard on such 
operations the guard trips automatically 
and throws the power switch of the 
individual press. A special cushion 
stripping mechanism is carried in the 
head or on the punch side of the press. 
These die-piercing presses may be easily 
grouped together and can be used to an 
advantage where the work has to be 
passed from one press to another. Ma- 
chines may be grouped in circles or in a 
horseshoe layout, making it easy for the 
operator to move the work from one 
machine to the other. The presses may 
be used in batteries or individually. 
The automatic trip is so arranged that 
once the work is in correct point for 
operation the machine automatically 
goes through the required working cycle 
and then is locked out until the next 
piece is put in correct position, thus 
eliminating the hazard of requiring the 
operator to trip the press manually 
when the work is in correct position. 
Dayton Rogers Manufacturing Com- 
pany, Minneapolis, Minn. 


Official Data on the Mosquito 


The de Havilland Mosquito is in 
service in several versions, as a day and 
night bomber, a long-range day and 
night fighter, intruder, etc., with varying 
roles. The basic fighter has four 20-mm. 
cannon and four 0.303 machine guns, all 
mounted in the fuselage nose, giving 
highly concentrated fire. The basic 
bomber carries 2,000 Ibs. of bombs with 
a fuel range that brings practically the 
whole of Germany within its reach. It 
has been referred to as the most ver- 
satile first-line aircraft in the world to- 
day. 

The design was not started until 
after the war began, so that it is claimed 
to represent a world record in time 
taken from drawing board to operations 
against the enemy—22 months. It is 
the first de Havilland war aircraft to be 
put into production since the DH.9 
and DH.10 single-engined and twin- 
engined bombers of 1918, production 
of which at the main factory alone then 
exceeded 250 per month. 


The design team of the parent de 
Havilland Company in England, which 
was responsible for the Mosquito, is 
headed by Capt. Geoffrey de Havilland 
and includes C. C. Walker, Chief 
Engineer of the de Havilland Company 
and a founder-director; R. E. Bishop, 
Chief Designer; and R. M. Clarkson, 
Assistant Chief Engineer and Head of 
the Aerodynamics Department. These 
men conceived the design formula of the 
Mosquito in the first few weeks of the 
present war. 


The idea was to create around two 
Rolls-Royce Merlin engines, a small, 
clean bombing aircraft with useful range 
and bomb load, which would be faster 
than contemporary fighters. The fighter 
version was a natural development from 
the bomber version. The de Havilland 
Company was allowed by the Air 
Ministry and Ministry of Aircraft 
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Production to proceed with the design 
work as a private venture, and, although 
the company was given several changes 
of instruction as to how the first few 
aircraft ordered were to be finished 
(which meant building and flying both 
fighter and bomber prototypes), the 
Mosquito was actually in operation 
duty against the enemy within 22 
months from the start of design 
work. 

Wood construction was choser for 
three main reasons: (a) to get more 
quickly through design and prototype 
stages and into production, in view of 
the grave urgency of the times; (b) 
to tap new material supplies; and (c) 
to employ a fresh labor group. 

There were other advantages of 
buoyancy, ease of repair, etc., and 
wooden construction lends itself re- 
markably to dispersed production. 
Furniture and other woodworking fac- 
tories, large and small, have converted 
to Mosquito work. 

The Mosquito may be considered as 
a United Nations effort. The Rolls- 
Royce Merlin engines are now in full 
production by the Packard Motor Car 
Company. The de Havilland full- 
feathering constant-speed propellers are 
of the type created and produced by 
the Hamilton Standard Propellers Di- 
vision of the United Aircraft Corpora- 
tion. The de Havilland Company in 
Australia also has large works pro- 
ducing these propellers for the Pacific 
war fronts. 


All the principal features of the 
Mosquito construction have recently 
been revealed by the makers who state 
that the stressed-skin wing and fueslage 
are similar in structure to the Albatross 
aircraft of 1937, and their weathering 
durability was therefore well-known 
from operating experience in European, 
Arctic, and tropical climates. The wing 
structure was developed from the 
Comet racer of 1934, and the form of the 
Mosquito also traditionally resembles 
that of the Albatross and the Comet, of 
which it is therefore the direct descend- 
ant. 


Timber of other than first grade can 
be used. Wood has interesting features. 
To create a wooden air frame with the 
same strength factors as a metal air 
frame, spars and other members ob- 
viously have to be bulkier, with the 
result that bullet holes represent a 
smaller percentage of the mass of the 
member they pierce. This has proved a 
good thing in practical warfare. Re- 
pairs are easily effected by carpenters of 
ordinary skill. The natural buoyancy 
of wood is another comfort to pilots; 
Mosquitos have floated for many 
hours. 

Besides its wooden construction, the 
Mosquito embodies other unique fea- 
tures, notably for simplifying manu- 
facture. Dividing the fuselage shell 
longitudinally simplifies: installation 
work. A compression-rubber type of 
undercarriage leg, which can be made 
by any ordinary subcontractor, elimi- 
nating high-precision tubing, pistons, 
valves, etc., has been successfully em- 
ployed; it is in fact a development of 
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AMERICAN Mrrat Propucrs 
COMPANY 


Manufacturers of Welded Steel Tube, Tubular Parts 
and Assemblies for the Aircraft Industry 


= Heavy Bomber Motor Mount 
Uf made of welded and seamless 
steel tube. One of many parts 
and subassemblies made by 
us for the aircraft industry. 


We are specialists in the quantity production 
of Chrome-Moly and carbon steel assemblies 
calling for upsetting, forming, swaging, forg- 


ing, welding, heat treating and machining. 


AMERICAN METAL PRODUCTS COMPANY, 5959 LINSDALE AVE., DETROIT, MICH. 
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the Moth undercarriage, never pre- 


viously used on so large an aircraft. A 
ample hydraulic chassis leg made from 

‘n tube and eliminating specialized 
valve gear, etc., was developed from 
undercarriage retraction. The use of 
machined parts, forgings, dural ex- 
trusions, and light alloys generally was 
minimized ; indeed forgings were prac- 
tically eliminated by the use of high- 
strength castings. The stub-wing loca- 
tion of the radiators is good aerodynam- 
ically and permits almost any degree 
of cabin heating without extra weight. 
The de Havilland Aircraft Company, 
Ltd. 


High Heat-Resistant Plastic 


Anew formulation of Lucite molding 

wder to make plastic articles that 
wil withstand much higher tempera- 
tures than those made from commercial 
thermoplastic powder was announced 
recently. This special formulation, 
called high heat-resistant Lucite methyl 
methacrylate resin molding powder, is 
awar development of du Pont’s plastics 
research laboratories. It will be 
available for numerous peacetime 


uses, 

Many articles molded from this new 
powder will not soften appreciably or 
distort when exposed to a temperature 
of 212°F. This was stated to be 30° 
to 40°F. above the useful temperatures 
for similar articles made from other 
commercial thermoplastic molding pow- 


ders. 

Airplane flying-light lenses, dial and 
meter faces, medical and dental instru- 
ments, and airport and railroad signal 
light lenses are among the applications 
or which the plastic molding powder 
has been developed. 

Lucite molding powders are prepared 
from the same basic materials as the 
cast sheets that now are formed into 
the noses, gun turrets, navigation 
“blisters,” and other transparent en- 
closures on military planes. 

The high heat-resistant formula has 
approximately the same mechanical, 
optical, electrical, and molding prop- 
erties as the general-purpose Lucite 
molding powders now used for reflectors 
on military vehicles, Army compasses, 
Navy control equipment indicators, and 
other items of ordnance. Articles made 
from it are crystal-clear, or the powder 
may be dyed or pigmented to desired 
colors. 

The new formula was developed for 
use In existing compression, injection, 
and extrusion equipment. The best 
technique for molding this powder re- 
quires injection temperatures 30° to 
°F. higher than are used for regular 
ucite. However, it is advisable to 
employ the lowest temperature at which 
the die cavities will fill, 

The new powder will be available in 
granular form for compression molding 
and has all the temperature character- 
ties of the injection or extrusion 
powder. Most satisfactory compression 
results are obtained by using 20° to 
0°F, higher mold temperatures than 
An required for generaJ-purpose Lu- 
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Good extrusion results are obtained 
by using a short screw and a low screw 
speed, preferably 5 r.p.m. or less. Stock 
must be thoroughly dried. A moisture 
content not exceeding 0.02 per cent is 
necessary for best extrusion results. 
Machine cylinder temperatures are from 
30° to 50°F. higher than for general- 
purpose Lucite. E. I. du Pont de 
Nemours and Company, Inc. 


Elastic Stop Nut Corporation’s new 
self-locking stop nut for use in plywood 
construction. 


New Stop Nut for Plywood 


A new self-locking fastening device 
for use on plywood construction will 
be used in the manufacture of plywood 
airplanes. Tested and approved by 
the Army Air Corps, this stop nut is 
claimed to fill the need for a fastening 
that can be installed from one side of the 
work, to provide a washer surface, to 
leave the outside of the plywood surface 
smooth, not to twist in the hole, and to 
require no special tool to affix. It is 
strong against axial movement, re- 
placeable in event of damage, and 
independent of the thickness of the 
wood. 

The device is a combination nut and 
basket that retains the self-locking 
principles of the maker’s other products, 
so that the bolt is held secure under 
severe vibration. A regular elastic stop 
nut, with the red cellulose locking collar, 
is used interlocked with a basket that 
locks into the plywood and holds the nut 
securely. 

Four prongs at the corner of the bas- 
ket sink into the surface of the plywood, 
and two feet inserted in the hole are 
forced into the wood as the nut de- 
scends, firmly anchoring the basket. 
Spring fingers at the top of the basket 
clasp the nut after it is seated and hold 
it firm against axial play. The nut can 
be installed in three easy ways—driven 
in with a hammer, forced in with a press, 
or drawn in with a bolt. No special 
tools are needed. 

After it has been applied to the sur- 
face, the nut is held against turning by 
four prongs on the corner of the washer 
plate and also by the feet that have been 
pressed into the sides of the hole. This 
construction makes the nut independent 
of the thickness of the material; it 
can be used on plywood from !/s-in. 
up. 

The nut is replaceable without moving 
the basket, and 8/3. and 1°/3. nuts are 
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interchangeable in the same _ basket. 
A small hole of °*/3:-in. diameter is all 
that is needed in the wood. The basket 
part of the device is extremely light, 
weighing only 4 oz. per 100. Elastic 
Stop Nut Corporation of America, 
Union, N.J. 


“Sealed” Relay 


new-design, hermetically sealed 
relay has a sealed chamber that is de- 
signed to reduce fire and explosion haz- 
ards of exposed contacts and to help 
prevent gas-leak dangers in warplanes. 
The relay weighs only 4.6 oz., yet it is 
capable of excess loads. An overtravel 
spring is provided to give positive action 
and instant break release. Another 
feature is the reversible contacts af- 
fording new surfaces without disturbing 
adjustments. Electrical Products Cor- 
poration, Los Angeles, Calif. 


Airplane Tire Bead-Loosening Tool 


A new tool for loosening airplane tire 
beads from the rims is announced. This 
device eliminates the necessity for using 
such severe methods as rolling cater- 
pillar tractors and half-tracks across 
the tires to break them from the rims. 
Compact and conveniently packed, the 
tool is suited to a front-line emergency 
field as well as to a regular airport. Be- 
cause it makes possible the removal of 
tires without damaging them, the new 
bead-loosening tool is expected to mean 
an important saving in rubber and at 
the same time to speed up airplane tire 
service work. The bead loosener is 
provided in a kit 38 by 6 by 6'/2 in. 
weighing 48 lbs. The kit contains 
enough equipment to carry through the 
work of demounting a tire and mounting 
it again. 

A metal bar, hooked at one end with 
an adjustable lever attached near the 
straight end of the bar, and two detach- 
able hooks make up the bead-loosening 
tool. With the tire laid flat and deflated, 
one of the hooks is attached to the 
straight end of the bar, and the two 
prongs then are fitted into place where 
the tire and rim join. Pressure is next 
applied to the lever to force the detach- 
able hook between the tire bead and the 
rim. 

The hook is then detached but left in 
place between the rubber and the metal, 
and the operation is repeated with the 
other hook about 8 in. away from the 
first one. Next, a specially built tire 
iron included in the kit is placed be- 
tween the bead and the rim flange along- 
side the first hook. The lever then is 
released, and the hook is removed so 
that a groove in it can be made to 
straddle the tire tool. Another pull on 
the lever forces the point of the hook 
between the rim flange and the tire iron. 
The tire iron is pushed upward to force 
the bead down, and the process is re- 
peated at several points around the tire. 
Next, the main section of the bead 
loosening tool is removed, with the 
two detachable hooks left in_posi- 
tion between the tire bead and the 
rim. 
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The new bead-loosening tool developed 
by the Firestone Tire & Rubber Company 
loosens a huge airplane tire from its 
rim. 


Two tire irons are then used starting 
in the space between the two hooks. 
Inserted between the rubber and metal, 
one iron is pushed upward and the 
other downward. This operation is 
carried on all around the tire until the 
bead is loosened. The tire then can be 
turned over and the bead on the other 
side eased loose in the same way. Fire- 
stone Tire & Rubber Company. 


Rubber Substitute 

A material to replace scarce rubber in 
many aeronautical uses is composed of 
bound animal hair mixed with a small 
percentage of reclaimed rubber. It is 
stated that this material is lower in 
cost than rubber. Its aeronautical 
applications include parachute back 
fillers, parachute seats, pilot seats, 
bombardier pads, and similar products. 
Firestone Tire & Rubber Company. 


To Hold Different Size Pieces for 
Milling 

A universal pressure equalizer for 
clamping multiple pieces of diferent 
thicknesses which cannot be held in a 
standard clamping device has been de- 
veloped in General Electric’s radio 
transmitter planning department. 

It is constructed with movable parts 
that allow pressure to be shifted and 
equalized across the face of the clamp. 
Multiple pieces then can be held tightly 
even though there is a variance in their 
thickness due to machining tolerances. 
An ordinary vise could not hold a multi- 
ple of pieces tightly enough for machin- 
ing purposes. 

The shifting of pressure is accom- 
plished by allowance for movement of 
the equalizer parts, which consist of half- 
round and triangular pieces. When 
there is a difference in thickness of the 
parts to be held, the half-round pieces 
shift their position and the triangular 
pieces shift into position behind them, 
holding the part securely. 

The equalizer is primarily for milling 
and can be used with any standard or 
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“am vise. It is adaptable for clamping 
either round or rectangular pieces as 
well as pieces with irregular surfaces 
such as castings. It can also be used as 
part of an assembly fixture. When 
used in a vise, it is fastened securely to 
the movable jaw. The stationary jaw 
is then made to suit the shape of the 
parts to be machined and is spaced to 
match the equalizer. General Electric 
Company. 


Machining Supercharger Impellers 


It is reported that fly cutters with 
cemented carbide inserts about 3 in. long 
have been found superior to conven- 
tional straddle-milling cutters in ma- 
chining the blades of impellers for air- 
plane superchargers at General Electric. 
The cemented carbide inserts last five 
times longer, without regrinding, than 
the multitooth milling cutters of high- 
speed steels previously used. 

In the initial operation the impeller 
is held in a fixture and hand-indexed to 
machine each blade individually. A 
second milling machine with carbide- 
tipped fly-cutters spaced at opposite 
diameters of the cutter bar is used to 
remove the metal remaining in the tri- 
angular areas between the blades from 
the first cut. The shape of the pads of 
metal to be removed requires that the 
work be oscillated to give a wider sweep 
at the outer ends of the cut. To accom- 
plish this, the impeller is mounted on an 
arbor oscillated by a universal shaft 
driving through a gear reducer. Sharp 
edges are then removed and the tool 
marks polished out. Then the upper 
edges of the blades are formed to correct 
curvature by a punch and mating die in 
a pneumatic Each blade is 
“curled” individually, the piece being 
hand indexed between press strokes. 

The impeller is next transferred to a 
milling machine equipped with an angu- 
lar head, and a hole is drilled and 
countersunk with a combination tool in 
the web at points midway between 
blades. To do this, the work is located 
on a vertical arbor on the bed of the ma- 
chine and is indexed by hand prior to 
drilling each hole. The work is located 
after each indexing by a slide with a 
dlock of fiber at its inner end tapered 
to fit between the side faces of the blades. 
General Electric Company 


press. 


Milling Head on Boring Mill 


By mounting a milling cutter on a 
vertical head of a boring mill, it has 
been found possible to eliminate setup 
and handling time, as well as to save 
time in moving a job to another work 
station in order to mill one or more flat 
surfaces. The method has also been 
used to advantage in milling flat, true 
surfaces in correct relation to a previ- 
ously machined curved surface. One 
application has been in milling flat pads 
on aluminum castings while clamped in 
the boring mill. The pads are located 
inside the bore of the casting. 

The method calls for a 3-hp., 600- 
r.p.m. gear motor mounted base-up on a 
“T” bracket adapted to fit the tool 
holder of the head of a 6-ft. boring mill. 
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A 6-in. milling cutter is attached dips 
to the end of the shaft of the gear Tote, 
After the milling head has been eg. 
rectly positioned, a dowel pin jg 
through the head and into the shank of 
the tool holder. 

To use the milling head, the operat, 
first correctly locates the job in mk. 
tion to the milling cutter. The amoug 
of stock removed may be measured jy 
terms of the scale on the rail of the mi 
The cutter is then started and hand-fed 
into the work. ‘Rapid traverse” 
be used to move the cutter over 
distances between intermittent cuts 
also to back the cutting head away frgg 
the work. A coolant is applied to th 
cutter while it is in use. General Bleu 
tric Company. 


Speed Clamps 

The Quick Lockcet clamp is designgl 
for light, fast work and possesses a trig 
ger release. The seat of the clamp hagg 
swinging, locking lever, a gib that 
claimed to make it noncreeping and 
assure a firm grip on any parallel, slant 
ing, or rounded surface. The teeth of 
the release trigger are under spring tek 
sion to hold a firm ratchet grip on the 
screw, which is released instantly with 
trigger pressure by thumb or finger, 
Thus the screw may be slipped to amy 
desired position with a single motion for 
immediate resetting or may be instantly 
reclamped to other work of the same 
thickness without any further screw at- 
justment. 
The Quick Lockcet clamp has a free 
acting swivel with fiber face to prevent 
scarring and marring and may algo be 
had with complete fiber jaws for work 
aluminum and other softer metals. Both 
types are made in three sizes and al 
have copper plated screws and swivel 
to prevent damage from welding spatter, 
Grand Specialties Company, Chicago, 
Ill. 


Mechanical Cement Spreader 


Special mechanical equipment for 
spreading cement in soil-cement sur 
facing has been developed by the Civ! 
Aeronautics Administration and_ the 
Halliburton Oil Well Cementing Com 
pany. The Civil Aeronautics Admins 
tration’s contract with the Halliburton f 
company called for a spreader capable 0! 
accurately and rapidly applying eithe 
bulk or sack cement to the soil in al) 
required proportion. For possible us 
in remote battlefields, the C.A.A. spec 
fied that the equipment be of such si 


and weight that it could be transporte! De 

by air. No individual piece of Mt 

spreader or the feeding accessone 

weighs more than 750 Ibs., and all parts of * 

can be put into the standard door 0! 

military transport plane. a cess 
The new spreader is built of standar 

materials and designed to be towed bi inst. 


truck or tractor. It produces an eve? 
distribution over an area 6 ft. wide ® 
any quantity desired, between 0.0 am 
0.75 cu.ft. per square yard of suriace 
Eight 6-in. conveyer screws feed cemet! 
from a common hopper to the outlet 
spouts, which in turn distribute It ® 
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Devastating raids on enemy rail lines have 


earned North American A-36 Attacks the ttle 


of “Train Busters.” Like their fighter prede- 


cessors, they depend on Curtiss Electrics for the 


instant response to variable demands for thrust. 
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.--Spherical pilot reduces 
countersink bit breakage 


Information supplied by an Industrial Publication 


Tool breakage—even in what was once considered 
“normal amounts” is something to be avoided by 
any means today. Replacement supplies are hard 
to get, and the possibility of tool shortages is too 
serious to permit temporizing. 

In many cases breakage can probably be con- 
siderably reduced by educating operators in the 
proper use of cutting tools. In some instances, 
redesign of the tool may be the remedy. 

Redesign was the solution in the case of counter- 
sink drill bits used in an aircraft factory. Bits 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


having cylindrical pilots often broke when the 
center line of the bit was at an angle with that of 
the drilled hole. Run out in the spindle could 
easily cause such deflection. 

The remedy suggested by an employee consisted 
of equipping bits with a spherical, or ball shaped, 
pilot. Such a pilot has the effect of making bits 
self aligning. Deflection through a relatively wide 
angle cannot concentrate enough stress at the neck 
of the pilot to cause breakage, because the end of 
the bit is not rigidly held. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 


\ FERROMOLYBDENUM “CALCIUM MOLYBDATE” 


Climax Mo-lyb-den-um Company 
500 Fifth Avenue - New York City 


be 


the ground. 
regulated b 


ing mechan 
by means 0 


the dual w 


rate of the 
directly pr 
speed of th 
Two mea 
provided. 
rest on the 
spreader. 
cement on 
cement int« 
convoy uni 
and is plac 
tows the sp 
the hampe 
corporates 
feed const 
less than 2: 
Three te 
ment by th 
ment Divis 
the spread 
and convo} 
actual ope 
of 300,800 
spread OV 
yards, at : 
square 
was 29.15 : 
age percen 
roadbed w: 
the tests 
technical r 
burton Oil 
Dunean, ¢ 


Met 


Anew n 
for wet cu 
Johnson 
quiring ult 

The coc 
piston ty] 
ind moun 
pairing th 
machine. 
quired; pr 
drive gear 
separate 1 
ind extra 
pump is a 
speed of tl 
in direct 


with the 
coolant is 
which sn 
lry cuttiz 
readily di 
lacturing 


Wel 
_ A venti 
been inve 
inating t 
galvanizir 
smoke fro 
_ The de 


even flow 
lere is 
aid the 


controls the 
transmisslO 
an automo! 
4 
| 
| 
| f | 
| 
| 
| 
| 
| 


the ground. sb he quantity of cement is 
regulated by a simple dial setting that 
controls the gear ratio between the driv- 
ing mechanism and the conveyer screws 
yy means of an infinitely variable speed 
transmission. Power is obtained from 
the dual wheels of the spreader, using 
sn automobile differential so that the 
rate of the turning of the screws is 
directly proportional to the forward 
speed of the spreader. 

Two means of feeding the cement are 
provided. One consists of a hamper to 
rest on the bed of the truck towing the 
greader. The operator cuts the bag of 
cement on a special knife and feeds the 
cement into the hamper. The other is a 
convoy unit that supplies bulk cement 
and is placed on a flat bed truck that 
tows the spreader. It delivers cement to 
the hamper by means of spouts and in- 
corporates a power unit to keep the 
feed constant. This unit delivers not 
less than 25 sacks of cement per minute. 

Three tests were made of the equip- 
ment by the C.A.A. Technical Develop- 
ment Division: laboratory calibration of 
the spreader; road test of the spreader 
and convoy unit; and field tests under 
actual operating conditions. total 
of 300,800 Ibs. of cement were used, 
spread over a total of 6,118 square 
yards, at an average of 48.78 lbs. per 
square yard. The average delivery rate 
was 29.15 sacks a minute and the aver- 
age percentage of cement applied to the 
roadbed was 11.53 per cent. Results of 
the tests will be made available in a 
technical report by the C.A.A. Halli- 
burton Oil Well Cementing Company, 
Duncan, Okla. 


Metal Saw for Wet Cutting 


Anew model saw, designed especially 
for wet cutting, has been developed for 
Johnson saw users engaged in work re- 
quiring ultra-high-speed cutting. 

The coolant pump is a nonclogging 
piston type, driven by noiseless cam 
and mounted in the frame without im- 
pairing the overall streamlining of the 
machine. No additional power is re- 
quired; power is taken from the present 
drive gear, eliminating necessity for a 
separate motor with its special wiring 
and extra switches. The speed of the 
pump is automatically regulated by the 
speed of the machine; flow of coolant is 
in direct relation to blade speed. The 
pump automatically stops and starts 
with the machine. A steady flow of 
coolant is provided through use of a ram 
which smooths pump impulses. If 
dry cutting is desired, the pump can be 
readily disconnected. Johnson Manu- 
facturing Corporation, Albion, Mich. 


Welders’ Helmet Ventilator 


_ A ventilator for welders’ helmets has 
been Invented for the purpose of elim- 
inating the danger of poisoning by 
galvanizing fumes and to banish ail 
smoke from within the helmet. 

, the device is attached to the head- 
wand of the helmet and introduces an 
even flow of fresh air into the helmet. 
“ere 18 no draft on the face or head, 
and the maker states that after more 
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than 10 months’ experience, there has 
been no reported instance of pneumonia 
or head cold. 

Manufactured and marketed under 
the name of Cleanaire Ventilator for 
welders’ helmets, the attachment weighs 
only 3'/2 oz. and takes but a moment to 
attach to the headband. Three to 5 lbs. 
of air from any respirator line is ample 
for satisfactory operation. W. H. Kit- 
chen Company, Seattle, Wash. 


Diamond-Dressing Tool 


“Kodi,” a new diamond dressing tool 
that fits most standard grinding ma- 
chines, is intended to eliminate the 
necessity for a special dresser for each 
machine. It is supplied initially with a 
special shank or Ko-Adaptor, fitted with 
a recessed head set screw that locks the 
standard Kodi nib in position. Once 
installed, the adapter remains on the 
machine. Only the nib is removed for 
resetting or replacement. Since one nib 
fits all adapters, the replacement supply 
need never be large. 

Graduations, placed in a developed 
sequence to guide the operator, are an 
additional feature of the tool. Longer 
wheel life and greater grinding efficiency 
are claimed to result from the fact that 
diamonds turned frequently insure con- 
stant sharp points. Koebel Diamond 
Tool Company, Detroit, Mich. 


Learmatic Navigator 


The Learmatic navigator is stated by 
the makers to combine the functions of 
the automatic radio direction finder and 
the directional gyro. It integrates the 
indications of these two basic instru- 
ments and automatically gives the pilot 
a continuous graphic solution to many 
navigational problems. 

With this instrument, the pilot sees 
at a glance not only his present position 
and heading but also how his position 
and heading are changing with respect 
to his ground reference and his desired 
track. It is claimed to simplify straight- 
line navigation toward or away from a 
radio transmitter station under varying 
drift conditions and without visual refer- 
ence outside the navigation to any des- 
tination not provided with a radio beam 
transmitting station. Lear Avia, Inc., 
Piqua, O. 


New Test Drive for Aircraft 
Tachometers 


A compact, new, self-contained, vari- 
able-speed test drive for testing aircraft 
tachometers is of motorized, fully en- 
closed, splash-lubricated, all-metal con- 
struction, with '/.-hp. electric motor 
integrally mounted on one end. It uti- 
lizes the basic Link-Belt V.R.D. speed 
variator, has an overall speed ratio of 10 
to 1, and is furnished with four vertical 
drive shafts for mounting of tachometers 
or with special swivel head to permit 
testing in either horizontal or vertical 
position, as may be desired. 

The four drives can be supplied all 
alike or in any desired combination. An 
interchangeable type of drive can also 
be furnished. Output shaft speeds of 
200 to 2,000, 250 to 2,500, 300 to 3,000 
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r.p.m., or other speeds with an overall 
speed ratio of 10 to 1 can be furnished. 
Another feature of the unit permits direc- 
tion of rotation to be selected for each 
shaft. Thus, for example, it is possible 
to operate two tachometers in one direc- 
tion and two in the opposite direction, 
and test all four simultaneously. 

It is stated that infinite speed con- 
trol can be obtained at will by the simple 
turning of a hand wheel, requiring 5.84 
total turns for the full 10 to 1 speed 
range. Hand-wheel-operated vernier 
control, with a ratio of 7.5 to 1 or 30 to 1, 
can be furnished for more precise speed 
variation. Link-Belt Company, Phila- 
delphia, Pa. 


Peanut Micro Switch 


The new Peanut Micro Switch is no 
bigger than the end of a man’s index 
finger but is claimed to be more rugged, 
lighter, and more resistant to vibration 
than the larger models. It is expected 
to fill a new place in electrical circuit 
control. 

The Peanut is available both with and 
without an enclosing case. When used 
without the case, the actuating move- 
ment can be applied anywhere over a 
large portion of the upper spring. With 
the Bakelite case a convenient stem 
mounting is provided. The construc- 
tion provides inherent overtravel be- 
yond the point of operation great enough 
for most uses. 

Other features include: (1) contact 
gaps up to 0.083 in. which can be varied 
in the manufacture (this wide gap is 
especially valuable on d.c. loads); (2) 
pure (99.95 per cent) silver contacts, 
formed with a knurled surface to pro- 
vide high unit contact pressure for low- 
voltage applications. These surfaces 
also reduce danger of dirt in the contacts 
when an enclosing case is not used. The 
Peanut Micro Switch is especially suit- 
able for uses where extremely low operat- 
ing force and super-fast action are not of 
primary importance. Micro Switch 
Corporation, Freeport, Ill. 


Peanut Micro Switch. 


Curved Panels Made Without 
Costly Dies 
An advanced technique in plastic 
molding is claimed to make possible 
fabrication of parts and panels in cylin- 
dric shapes or simple and compound 
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THE SKY IS NO LIMIT 


There is only one way for any builder of an airplane engine to approach 
his job, and that is to make each part as fine as he is able to make it, 
* But in achieving this goal, Allison started with two special ad- 
vantages. % One was the opportunity of drawing upon all 
General Motors’ “know-how” in the perfection of manu- ¢ 
facturing techniques. * The other was a privilege 
which had been ours for many years—the privi- 
lege of concentrating on assignments calling 
for high skill and precision in working 

with metals. * Perhaps we are aiming 4 
high, but with two such advan- 
tages it is natural our aspi- 
ration should be to seek 
to build ever finer 


aircraft engines, 


POWERED BY 
ALLISON 

P.38 — Lightning 

P-39 — Airacobra 
P-40 —Warhawk 
P-51 — Mustang 
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curves at low initial costs. The method 
hears special application to the produc- 
tion of parts 1n small quantities where 
ordinarily initial costs of tools, dies, or 
deel molds would be excessive. 

A typical product of the new method 
isan airplane panel. The panel is ac- 
arately machined to accommodate 
jvers and knobs and conforms rigidly 
to multiple curves specified by the de- 
diners. It measures 27 In. long by 
7, in. wide and shows indications in 
depressed white enameled letters that 
are conspicuous and legible because of 
their color contrast with the black 
nels. Panels of this type, heretofore 
made of aluminum, required a steel die 
to form the curves. By the new tech- 
nique, the thermoplastic panels are 
frst molded flat and, while suspended in 
asemicured state, yield to curves of an 
inexpensively built forming device. 

The plastic panels are claimed to be 
considerably lighter than aluminum and 
much lighter than other metals. The 
new method solves cost factors in limited 
production for variousinstrument, equip- 
ment, and industrial applications. The 
Theodore Moss Company, Brooklyn, 
NY. 


Some Problems in Which the Army Is 


Interested 


The National Inventors Council has 
secured the consent of the Army to the 
release of a list of some of the problems 
in which the Army is interested. A 
practical and effective solution of any of 
them will be a real contribution to the 
var effort. Actual war experience has 
shown the need of various devices or 
methods not practically available and 
has also shown the need or the desir- 
ability of substitutes or alternatives for 
deviees and methods that are already 
In our pr ssession. 

While information of the needs of the 
Amy has only been given to agencies 
officially authorized to receive and use it, 
such a list has not heretofore been re- 
leased, since it might give information 
of what we possess or do not possess. 
The present list is not of this character 
and is being released to appropriate 
professional societies and research or- 
ganizations in order that it may be 
passed along to their membership. 
Additional lists may be released in the 
tuture, 

_ Suggestions on any of these problems 
should be submitted to the National 
Inventors Council, Room 1313, Com- 
merce Building, Washington, D.C., and 
should comprise a clear description of 
‘he proposal with such sketches or draw- 
igs a8 may be necessary. 

The following is a list of the subjects 
on which suggestions are desired: 

(1) A method of removing the 
tetraethyl lead from leaded gasoline to 
make it usable in stoves, lanterns, and 
small engines, 
ion metal suitable 
rsa freedom from 
y tood acids or alkalis, and 


“urability and attractiveness. 
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Aircraft panel of molded thermoplastic 
made without costly dies. 


(3) Suitable substitute for rubber 
for insulating wire; should be flexible 
and durable. 

(4) Detectors of enemy personnel 
who may be approaching (unseen) on 
jungle trails or fences or similar bar- 
riers. 

(5) Sonic or supersonic means or 
methods of signaling in the field. 

(6) Improved means or methods of 
signaling the identification of ground 
troops to friendly airplanes and vice 
versa. 

(7) Improved traction devices for 
wheeled vehicles of all types. Nore: 
Present chains and other devices are 
cumbersome, inconvenient to apply and 
remove and lack sufficient traction. 

(8) Tracks for tractors and other 
motorized equipment that will operate 
efficiently in snow and extreme cold. 

(9) Better air cleaners for use on 
tank engines and the like; more effective 
than present cleaners and requiring less 
maintenance. 

(10) Methods of quick-action water- 
proofing for enabling vehicles to ford 
water several feet deep, without stalling 
engines. 

(11) Storage battery not adversely 
affected by extremely low temperatures. 

(12) The detector and method of 
locating nonmetallic land mines. 

(13) Equipment or methods for re- 
moving land mines rapidly from mine 
fields without injury to equipment or 
personnel. 
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(14) Methods of rustproofing ferrous 
metals, which are more durable than 
present methods, such as bonderizing, 
ete. 

(15) Absorbents for carbon mon- 
oxide or catalysts or other means for 
oxidation of this gas to render it non- 
injurious to personnel. 

(16) Means of defeating darkness to 
permit vision at night without aid of 
visible reflected light. Nors: Probably 
involves an apparatus to translate infra- 
red rays to visible light. 

(17) Means of long-distance com- 
munication outside the present scope of 
radio and not restricted by line-of-sight 
projection. 

(18) Searchlights that may afford 
ready means for spreading the beam 
from narrow high intensity to 15° of 
greatest intensity practicable. 

(19) A simple nontoxic process for 
darkening aluminum and other metals 
to make them nonreflectant to 
light. 

(20) Methods of sabotage by friendly 
inhabitants within occupied areas. 


Safety Equipment 

A 5-page special service report on 
protection of workers against prevent- 
able accidents emphasizes the necessity 
for providing adequate facilities for 
maintaining personal safety equipment 
and discusses the equipment and mate- 
rials required for effectively carrying 
out such a program. The four essential 
steps in handling maintenance of respira- 
tory and other equipment are described, 
together with recommendations and de- 
tailed instructions. 

Since there is considerable variance 
in the design and construction of respira- 
tors and goggles, special care must be 
taken when cleaning sensitive metal and 
rubber parts. It is shown, for example, 
that strong alkalis should be avoided 
for cleaning aluminum or aluminum- 
alloy parts of safety equipment. Rubber 
parts, because of their particular sensi- 
tivity to strong solvents, grease, oil, ete., 
should be cleaned with mild deter- 
gents. 

Methods for care and maintenance of 
goggles, helmets, and shields of both 
plastic and metallic construction; hose 
masks; and rubber gloves are also dis- 
cussed. The report cautions against the 
use of strong alkalis or solvents when 
cleaning fiber helmets with special var- 
nish or lacquer finishes for the reason 
that such materials may remove these 
protective coatings. 

Before chemical treatment is applied 
to the glass shields in welding hoods to 
lessen breakage and prevent slag ad- 
herence, glass surfaces should be free of 
oil, grease, paint, etc. A fast effective 
method is outlined for putting glass in 
this condition. 

The subject of germicidal treatment of 
respirators, goggles, etc., by several 
different methods is also discussed. 
Many hints and suggestions for han- 
dling the maintenanceof safety devices in 
a fast, orderly manner are also included, 
all based on plant experience. Oakite 
Products, Inc., New York, N.Y. 
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REVIEW 


ALUMINIZED 


"MAKES GOOD” 
IN FIREWALLS 


More and more of Uncle Sam’s_ war- 
planes are now being equipped with fire- 
walls made of Armco Aluminized Steel. 
This new Armco sheet metal is saving 
many tons of critical alloys for other 

essential uses, Check these “reasons why” : 


RESISTS HEAT... 


The aluminum coating on ARMCO Aluminized resists 
heat discoloration up to about 1000°F. It withstands 


severe oxidation at even higher temperat 


FIGHTS CORROSION... 


ures. 


ARMCO Aluminized combines the strength of steel 
with the surface qualities of aluminum. A tight, self- 
healing film on the aluminum coating prevents rust. 


a\— 


FORMS READILY... 


The aluminum coating adheres firmly to the steel base 
metal. There is no flaking or peeling in moderate 


drawing and forming operations. 


Could you use Armco Aluminized Steel in 
the firewalls of your warplanes? Approved 
by the Air Corps for this task, it is now 
undergoing tests for other parts, ARMCOo 
Aluminized is supplied with a plain or cop- 
per-steel base, in sheets or coils, Gages are 
16 to 28. After the war it will be supplied 
with a finish that can be buffed. For more 
data write to The American Rolling Mill 
Company, 2131 Curtis St., Middletown, O, 


THE AMERICAN ROLLING MILL COMPANY 
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Ohmite Circular Slide-Wire Rheostat 


Ohmite rheostat potentiometer, de- 
signed especially for low-resistance, 
ipw-wattage applications, has found sev- 
eral applications in the instrument field. 
The unit consists of a length of resist- 
ance wire stretched tightly around the 
qutside of a cylindrical core which is 
hpnded to a ceramic base. The wire is 
grmly anchored to two terminals. Con- 
tact to the wire is made by a phosphor- 
bronze spring arm that is connected to a 
third terminal. The provision of three 
terminals allows the unit to be used as a 
potentiometer or voltage divider. 

The maximum resistance that can be 
supplied on this unit is approximately 1 
ohm, while the minimum total resistance 
can be made approximately 0.1 ohm. 
Since the contact arm travels along the 
wire from end to end, the resistance 
variation is stepless. Shafts for knob 
control or for screw-driver control can 
be supplied. Ohmite Manufacturing 
Company, Chicago, IIl. 


Improved Stand for Airplane Engines 


An improved type of preinstallation 
sand for airplane engines, possessing 
both simplicity and utility, has been de- 
veloped by engineers in the maintenance 
department of Pan American Airways. 
Similar to a cradle, the new stand elimi- 
nates the uprights from which the 
engine was suspended in the old, box- 
like stand, permitting greater accessi- 
bility during the mounting of the nacelle. 
A pinion gear at the front permits the 
engine to be raised or lowered to con- 
venient levels, while a foot lock keeps 
the stand stationary. 

One of the chief advantages gained 
from the new stand is the ease with 
which mechanics can reach from the 
floor all sections of an engine under re- 
pair. In addition, it eliminates the inter- 
ference caused by the supporting base 
channels in the old-type stands. Pan 
American Airways System. 


Transformers Protected from Dust 
and Moisture 


A new moistureproof and dustproof 
transformer is intended to meet all Navy 
and other specifications for hermetic 

These transformers use glass 

or porcelain insulators with metal bands. 
insulators are soldered into the 
ormer case, which is of cold-drawn 
copper-plated steel, and thus become 
an integral part of the case. As in all 
transformers, the ‘Vac-sealing” 
impregnation process is used to insure 
te impregnation without solvents 

or other deleterious material present in- 
aide the coil. This is accomplished 
ugh the use of a special type of im- 
pregnant that cures completely under 

t. Peerless Electrical Products, Los 
Angeles, Calif, 


Multiple Thread Milling Cutters 


Multiple thread milling cutters in 
‘ational, Whitworth, Acme, V, and 


special forms are offered either ground 
or Unground for use on any type of 
thread milling machine 
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Ohmite rheostat potentiometer. 


The manufacturer’s experience gained 
in the manufacture of Plan-O-Mill, a 
machine used in thread milling a wide 
variety of parts—from gun tubes to 
spark plugs—is credited for certain im- 
provements in cutter design—notably 
resistance to breakage and larger num- 
ber of parts per grind. 

Plan-O-Mill thread milling cutters 
are available with straight or spiral 
flutes, with or without special tooth for 
removal of imperfect thread. A com- 
plete range of sizes is offered. Plan-O- 
Mill Corporation, Hazel Park, Mich. 


Repair Cart Spot-Welds Aircraft in the 


ield 


A self-contained cart for repair spot- 
welding of steel parts of an airplane in 
the field, has been produced and is in 
service. Equipped with an electronic 
timer and a wide selection of both air- 
operated and manual “‘tong’’-type guns, 
the repair cart is reported to be capable 
of doing any kind of spot-welding job 
on stainless and other light gauge steels. 

Refrigeration of transformers, cables, 
and guns eliminates the need for ex- 
ternal water connections, the condenser 
in the “Frostrode” refrigerating unit 
being air-cooled. The refrigerant in 
turn circulates a low temperature cool- 
ant through transformer, cables, and 
guns. Thus the only connection neces- 
sary to the repair cart is a power lead. 
Since the cart is provided with long 
cables, the connection can be made in a 
hangar or elsewhere and the cart rolled 
right out onto the landing field if neces- 
sary. 

The cables are of the Progressive 
(P-H) concentric kickless type. Guns 
are so designed that a large variety of 
differently shaped electrodes may be 
mounted in them to reduce the number 
of guns to be carried on the cart and still 
assure the ability to weld in almost any 
position. Progressive Welder Com- 
pany, Detroit, Mich. 


Sperry Automatic Gun Sight 


The Sperry Automatic Computing 
Sight is credited with being a major 
contributor to the reversal of Flying 
Fortress defense tactics and has helped 
make the B-17 the deadliest heavy- 
weight fighter of the war. 

The sight, an integral part of the 
Sperry-designed upper local and lower 


187 


ball turrets, makes the 0.50-caliber ma- 
chine guns effective at ranges up to 1,000 
yards. Compared to the accurate range 
of enemy pursuit airplanes, this gives 
United States gunners a decided ad- 
vantage—an advantage that enables 
them to destroy Axis attackers before 
they can get close enough to deal telling 
blows. 

Although the sight has been a closely 
guarded secret, it is not new. Previous 
to our entry into the war, United States 
armament experts realized that their 
job was to make obsolete the weapons of 
our enemies. Determined to give our 
fighting men the finest weapons, they 
argued, among other things, for more 
adequate protection for our bombers. 

In the early stages of the war, bomb- 
ers with 0.30-caliber machine guns tried 
to shoot it out at close ranges with 
more maneuverable, faster, enemy at- 
tackers. This resulted in heavy losses 
of expensive bombers and trained crews. 
Our military experts argued for heavier 
0.50-caliber guns and got them. Late 
in 1939 they asked Sperry engineers to 
design a precision sight, which was de- 
livered for tests in the record time of 6 
months—in May of 1940. 

Early tests proved the computing 
sight superior to previous types, and the 
engineers predicted even better results if 
the Sperry Automatic Sight were used 
in conjunction with power turrets. 
This resulted in the equipment of the 
modern Flying Fortress with Sperry- 
designed upper local and belly turrets 
powered by hydraulic motors, designed 
and manufactured by Vickers, Inc., 
Detroit, a Sperry Corporation subsidi- 
ary. 

One of the big advantages of the sight 
is that it takes the element of guess out 
of aerial gunnery. The effectiveness of 
other sights lacking the automatic fea- 
ture depends largely on the inherent skill 
of the gunner and requires long periods 
of training. 


The computing sight makes the calcu- 
lations for the gunner and does the job 
more quickly and accurately. It auto- 
matically figures the “fall” of the bullet 
caused by gravity, the ballistic deflection 
caused by wind, and the amount of 
“lead” required to hit a target. Shoot- 
ing from a fast-moving platform at a 
faster-moving target makes the problem 
moreinvolved. Eventhough the muzzle 
velocity of 0.50-caliber shells is 2,700 
ft per sec., the correct computation of 
lead, fall, and deflection is the essential 
ingredient of successful aerial gunnery. 

As far as the gunner is concerned, 
when using the automatic device, he 
seems to aim directly at the target. 
The sight, however, points the guns 
automatically and continuously at the 
spot where the target will be by the time 
the bullets arrive. The gunner makes no 
mental calculations. Trained to recog- 
nize the various types of enemy pursuit 
planes, he has only to adjust the sight 
control to correspond to the dimensions 
of the attacker. If, for instance, the at- 
tacker has a wing spread of 40 ft., the 
operator turns the knobs to ‘40” on 
the dial. He must get the two illumi- 

ated verticle lines on the target—a line 


# 
45 
| 


188 


AERONAUTICAL ENGINEERING REVIEW—AUGUST, 1943 


TAKE IT APART ANDO SEE WHY; 


Littelfuse Mountings excel in pr, 
viding security and protection of fuse; 
and in safe and quick features fy 
inspection, removal and replacemen, 
Detailed examination shows exclusiy, 


Cutaway view of 
Littelfuse Extractor 
Post No. 1212-B 


EXTRACTOR POSTS 


characteristics. 


Knob and body molde 
of black bakelite, 
impervious to temper. 
ture changes — thor. 
oughly insulated pr. 
venting corrosion 
shorts. 


Positive Fuse Grip pe. 
mits full visual shock 
proof inspection. 


Anti - vibration Terni. 
nals. Side and end ter. 
minals integral wit 
metal body parts, pre 
vent vibration. 
Spring - activated Cw 
insures positive an 
continuous electrical 
contact. 

Knob pulls and holds 
fuse. Specially designed 
grip prevents fuse from 
dropping out. 

Fuse can be taken from 
knob only by hand. 


Description Cat. No. How Operated Use with fuses (applications) 
cel , 1212 25%" 2" 5" 40 Screw Driver Aircraft radio circuits, protecting 
(Undw’'s. Spec.) vacuum tubes; transformers, 
1212-B 2%," 2 5/5” 40 Finger motor generators, lighting, small | 
Aircraft Fuse Mounting Ex- 1212-¢ rr —— a motor circuits and many other | 
tractor Posts for 4 AG Fuses (Installed from 2% 2732 % 40 Screw Driver general aircraft circuits. 
(9/32” dia. x 1%” long) rear of panel.) (Undw’'s. Spec.) 
1087 25/6" 15 Screw Driver Meters and delicate instruments, | 
(Undw's. Spec.)| Radio “B" circuits, thermocor 
Extractor Posts for 8 AG 1087-A 25%" YA” 15 Finger ant gewer 
Fuses (Y" dia. x 1” long) general instrument protection. 
1075 22" 15 Screw Driver | Radios, auto radios, amplifier | 
(Undw's. Spec.)] fractional H.P. motors, magnets | 
Fuse Mounting Extractor anes control circuits, relays, rectifiers, | 
Posts for 3 AG Fuses (Y%" 1075-A 22" 2Ve" Yq" 15 Finger plate circuits, etc. 
dia. x 1%” long) 


Littelfuse makes Fuses and Mountings for 

every instrument purpose, Fuse Clips, 

Signalette Signal Indicator, Universal Fuse 
Panels, Etc. Write or wire for details. 


LITTELFUSE INCORPORATED 


GQuse 


circuit Jor safety with Littelfusd 


1CAGO, 
4757 RAVENSWOOD AVE., CHICAS® 


260 ONG ST. © EL MONTE, CAUlf 
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st the outermost tip of each wing. 


This he does by controlling the move-. 


ment of the turret and by operating a 
ioot treadle that spreads the verticals to 
keep them on the wing tips as the pur- 
ait plane comes closer, thus automati- 
ally and continuously setting the 
proper range in the computing 


eT fall, and deflection are auto- 
matically and continuously computed 
on the basis of rate of turret movement 
transmitted to the sight. With this 
information it instantaneously calculates 
the relative speed between target and 
bomber and multiples the finding by the 
time of flight of the projectile. 

The Vickers hydraulic mechanism 
moves the turret, guns, sight, and gunner 
waunit. It moves them slowly or fast 
as the operator dictates. It relieves the 
guner of the physical task of fighting 
the gun’s tendency to align itself with 
the windstream. Because of the rush- 
ing air, it is difficult for the operator to 
track a target smoothly and surely. The 
turret’s power feature corrects these 
shortcomings. 

With the turret, the gunner cannot 
riddle his own plane. He is secure in the 
knowledge that a burst will be auto- 
matically interrupted when any portion 
of the bomber is in the line of fire. In 
addition, the turret makes possible the 
mounting of more than one gun per 


When the Sperry designed turrets 
were approved by the Army, prime con- 
tracts were awarded to Emerson Elec- 
trie Company, Briggs Manufacturing 
Company, and Steel Products Company 
on & license-free basis. A  license-free 
pnme contract for the manufacture of 
sights was given out to the National 
Cash Register Company. The Sperry 
Corporation. 


Profiler Produces Odd-Shaped Parts 


Asimple, inexpensive, automatic pro- 
file miller is designed to handle irregu- 
larly contoured parts in a production 
job. Load and unload time is reduced, 
requiring no machine stoppage. Opera- 
tor fatigue is claimed to be lowered by 
unique features in its automatic action 
which make constant vigilance unneces- 
ary, 

The head of the machine carries the 
cutter spindle, mounted on precision 
Timken bearings, within the quill. 

e quill has a silent chain drive and 
hardened, helical change gears, running 
moil. It has a 6-in. precision, vertical 
adjustment. The head is adjustable to 

1 in. in positioning for work. The 
pindle nose has standard No. 40 taper 
und a selective speed range of 127 to 
3435 r.p.m. Spindle and table are inde- 
pendently driven and controlled. 

Work is carried on a 14-in., rotating 
table, hydraulically controlled by a cam 
ind follower mechanism. A ‘ground 
enter hole in the table facilitates posi- 
tioning of work-holding fixtures. Two 
program discs determine rapid indexing 
yeles and automatic table stop to 


meet the requirements of a wide range 
of work, 
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Other features are: complete auto- 
matic hydraulic control of feed and rapid 
traverse; spindle quill lock; spindle- 
drive clutch brake, and work table stop. 
A pressure and gravity lubrication sys- 
tem is built into the machine. All work- 
ing parts are fully inclosed for safety and 
for protection from chips and dirt. 


Although the machine is particularly 
adapted to the making of gun and air- 
craft parts of odd contour, its usefulness 
as a postwar tool can be continued with- 
out alteration. Earl A. Thompson 
ene Company, Ferndale, 
Mich. 


Plastic-Bonded Plywood Trainers 
for Navy 


Plaskon resin glue and plywood are 
being used in producing training planes 
for the Navy by the makers of what are 
claimed as the first plastic-bonded ply- 
wood trainer ever awarded a Civil Aero- 
nautics Administration type certificate 
and producer certificate and the first all- 
plastic-bonded plywood trainer to be 
adopted by the Navy. 

In the new Timm N2T-1, as in the 
PT-220-C, which is now widely used for 
primary and secondary instruction in 
Civilian Pilot Training Programs, strips 
of plywood are permanently bonded to- 
gether with waterproof Plaskon urea- 
formaldehyde resin glue. This synthetic 
resin is highly resistant to moisture, oils, 
gasoline, fungi, and extremes of heat or 
cold. 

In the method of construction used by 
Timm, half-sectors of the fuselage are 
built up of three layers of spruce ply- 
wood, each */2 of an inch thick. Inside 
and outside plies are laid lengthwise 
and the center ply crosswise, with two 
additional plies around the cockpit sec- 
tion. Plaskon resin glue is distributed 
uniformly over each layer with a spray 
gun before the next layer is added. 


The two halves of the fuselage are 
then notched for cockpits and wings and 
fitted to the glue-coated framework. 
Wings and tails of the plane are also 
built up of layers of plywood bonded 
together with Plaskon glue. Timm Air- 
craft Corporation. 


Cleaning Aircraft Spark Plug Shells 


A new method for cleaning aircraft 
spark-plug shells employs Turco Type 
X and Turco De-Scaler as the chemical 
compound. The new method is claimed 
to remove all oil, grease, lead, and car- 
bon deposits and leave the spark plug 
shells chemically clean. 

The procedure involves a 1-hour sub- 
mersion of the spark plug shells in a 
boiling 8-o0z.-per-ga!. solution of Tuco 
Type X; a thorough water rinse; a 
1/.-hour soak in a 50 to 50 solution of 
Turco De-Scaler and water; a second 
water rinse; and then a neutralizing dip 
into the Turco Type X solution. Shells 
should then be dipped in oil to prevent 
rusting. Where reblueing is desired, 
this step precedes the oil dip. Turco 
Products, Inc., Los Angeles, Calif. 


First Helicopter Airport 


The first airport in the United States 
exclusively for helicopters will be oper- 
ated at the new plant of the Sikorsky 
Aircraft Division of United Aircraft 
Corporation in several buildings of the 
former plant of the Crane Company on 
South Avenue in Bridgeport, Conn. 


The Division, which is building heli- 
copters for the U.S. Army, has moved 
from its previous location with the 
Chance Vought Aircraft Division in 
Stratford to the Crane Company plant, 
which was formerly used for the manu- 
facture of plumbing supplies. 


’ This marks the final separation of the 
Sikorsky and Chance Vought divisions, 
which operated for many years as the 
Vought-Sikorsky Division. They were 
reconstituted as separate divisions in 
January of this year to permit Sikorsky 
Aircraft to concentrate on development 
and construction of helicopters, while 
Chance Vought Aircraft builds Corsair 
fighter planes for the Navy. 


The Chance Vought Division will con- 
tinue to oceupy the factory and offices 
at Stratford and will expand into the 
space formerly used by the Sikorsky 
Division. United Aircraft Corporation. 


Water Separator for Fuel Dispensers 


A fuel separator used by many 
branches of the Army and Navy is 
claimed by the makers to deliver gaso- 
line containing not more than !/j¢th of 
1 per cent of undissolved water regard- 
less of whether the water is in free form 
or emulsion, a proportion considered safe 
for aviation fuel. 


These separators are manufactured in 
various capacities from 50 to 500 gal. 
per min. The 300-gal.-per-min. type is 
designed particularly for airport service 
and consists of a horizontal tank 24 by 
60 in.; 4-in. flanged inlet and outlet 
connections are provided at the opposite 
ends of the separator. Interior construc- 
tion consists of a contact chamber near 
the inlet and a setting chamber at the 
discharge end. A water accumulator is 
also provided at the bottom of the outlet 
end. 


The efficiency of the separator is ob- 
tained by the use of a particular type of 
separating medium. Through the com- 
bination of contact with this medium 
and a low-velocity settling chamber, 
water globules are trapped, joined, and 
drained to the accumulator chamber. 


By means of a float-operated drain 
valve, the water is automatically ejected 
from the water accumulator chamber. 
Should water accumulate faster than 
the automatic drain valve takes it away, 
an electronic safety switch will actuate 
and shut down the pumps, thus pre- 
venting the possibility of water being 
carried over into the distribution lines. 
When replacement of the separating 
medium is required, it is only necessary 
to pack in the correct amount of treated 
material, which is provided in cartons. 
Warner Lewis Company, Tulsa, Okla. 
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WHEN “METAL MEN” MEET PLYWOOD 
Koddis Sewice saves time 


Roddis provides the two essentials necessary to the suc- 
cessful application of plywood to aircraft production. 


@ A proved product—backed by 27 years of aircraft 
plywood experience and development—of the high- 
est standard known to the industry — immune to the 
elements—and exceeding the rigid requirements laid 
down by Army and Navy aeronautical engineers. 
@ Able and experienced men—located in strategical- 
ly placed branches throughout the country — trained 
in the 53-year Roddis’ tradition of quality and 


F RODDIS. LUMBER AND VENEER COMPANY 
Marshfield, Wisconsin 


RODDIS COMPANY 
1435 W. 37th St., Chicago 9, Ill. 


i RODDIS LUMBER AND VENEER COMPANY 
4601 W. State St., Milwoukee 8, Wis. 


RODDIS LUMBER AND VENEER CO. OF MISSOURI 
2729 Southwest Bivd., Kansas City 8, Mo. 


RODDIS PLYWOOD AND DOOR COMPANY, INC. 
15 Carleton St., Cambridge 42, Mass. 


RODDIS PLYWOOD AND DOOR COMPANY, INC. 
515 W. 36th St., New York City 18, N. Y. 


RODDIS LUMBER AND VENEER CO. OF MISSOURI 
2615 Latimer Street, Dallas, Texas 


RODDIS LUMBER AND VENEER CO. OF MISSOURI 
727 N. Cherry St., San Antonio, Texas 


RODDIS PLYWOOD AND DOOR COMPANY, INC. 
Review ond Greenpoint Avenues 
Long Island City, New York 


RODDIS PANEL AND DOOR COMPANY 
457 E. Sixth St., Cincinnati, Ohio 


RODDIS PANEL AND DOOR COMPANY 
1204 W. Ormsby Ave., Louisville, Ky. 


craftsmanship— fully qualified to consult on the ap- 
plication of plywood to aircraft production. 


While aircraft plywood is a seasoned story to Roddis 
and many designers of this and other countries who 
have worked with us for 27 years, Roddis recognizes 
that the expanding use of plywood for plane production 
is a new development to many men whose lives have 
been devoted to metal. The knowledge and experience 
of qualified men at our branches is available to all. Feel 
free to consult with them. 


MARSHFIELD, WISCONSIN 
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Generator Brush Life Increased for 


High-Altitude Flying 


To offset the effects of thin air and 
ow humidity at high altitudes, a new 
method of treating the carbon brushes 
for aircraft generators has been de- 
veloped by the Westinghouse Research 
[gboratories. With this development, 
iif of the brushes has been increased 
from an average of 2 hours to well over 
100 hours for high-altitude flying at 
30,000 ft. or more. 

These new brushes are now being ap- 
plied to bombers and fighting planes in 
the Westinghouse 200-amp., d.c., P-1 
generators. These generators supply 
the 28'/.-volt power for the electrical 
requirements, such as devices to lower 
and retract the landing gears, operate 
radio and lighting, vary the propeller 
piteh, adjust the wing flaps, and open 
and close the bomb bay doors 

At ordinary low-altitude flying the 
standard carbon brushes gave satisfac- 
tory operation, but above 30,000 ft. 
the thin air and lack of moisture caused 
the brushes to wear rapidly and in many 
cases to give out entirely during a single 
fight. After extensive laboratory tests 
in which brush characteristics were ob- 
served in a vacuum jar and in specially 
designed chambers simulating high- 
altitude conditions, the trouble was rem- 
edied by the development of a special 
grade of brush for high-altitude flying. 
With proper ventilation and under 
average load conditions, brush wear for 
high-altitude flying has been reduced to 
one-thousandths of an inch per hour. 
Westinghouse Electric & Manufactur- 
ing Company. 


Industrial Electronic Organization 


To promote the use of electronics in 
industry on a broad engineering and 
commercial basis, Westinghouse has 
established a group of electronic engi- 
neers who will guide and direct the indus- 
tral, central station, and transportation 
electronic applications. This central 


FROM THE INDUSTRY 


Taylor sensitive drilling machine. This 
machine is capable of drilling holes as 
smallas0.002in. (See page 162). 


organization will supplement the Com- 
pany’s present electronic divisions with 
specialized activity such as control, 
radio, lamps, and power conversion. 

This step in centralization has been 
taken by Westinghouse to accomplish 
three primary objectives: first, to ex- 
pedite present wartime applications of 
electronic devices; second, to be able 
to utilize to the fullest extent the present 
developments for postwar applications; 
third, to make immediately available to 
all other industries the developments 
and improvements found practical in one 
industry. The various industry engi- 
neering sections will retain the responsi- 
bility for making specific applications 
within their industry. This new cen- 
tral organization will act as consultants 
and coordinate the efforts on new de- 
velopments pertaining to the electronic 
methods of doing specific jobs. 

In connection with the establishment 
of the new electronics organization, the 
company has prepared a 40-page book- 
let titled The A BC’s of Electronics at 
Work, primarily for the benefit of mili- 
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tary and industrial technicians, to help 
them in their work through a clear, 
visual explanation of the six basic ways 
in which electronic tubes function. It 
explains the principles in nontechnical 
language, illustrated by numerous sche- 
matic drawings of the tube construction 
and diagrams showing typical circuits 
for the various functions of the tubes. 
A separate list shows some of the uses 
of electronics in industry, including such 
aeronautical applications as dynamo- 
meter regulation, voltage regulation, and 
the control of seadrome night lights. 
Westinghouse Electric & Manufacturing 
Company. 


Testing Shear Strength of Spot Welds 


A quick, simple method for shop 
testing strength and soundness of spot 
welds has been developed in a Westing- 
house plant. Spot welding is usually 
tested by “pulling a button,” but this 
only reveals whether or not the mate- 
rial is actually welded and does not give 
any indication of strength or soundness 
of weld. 

A small shear-testing machine is now 
used to make a thorough test. When an 
inspector desires to make such a test he 
takes two standard test pieces, cleans 
the surfaces, and makes the weld by 
overlapping the two pieces. The welded 
specimen is then clamped in the ma- 
chine and a shear is applied. The 
force applied in pounds is shown by a 
gauge on the machine. A _ prepared * 
chart shows the minimum strength re- 
quired for the various thicknesses and 
types of material. 

Advantages gained from the use of 
the shear-testing machine are: (a) aids 
in control of quality by giving a quantita- 
tive value of the strength of the weld; 
(b) serves as a quick check on setup of 
spot welder; (c) compact and simple 
to operate; and (d) permits tests to be 
made by operator or floor inspector in- 
stead of a laboratory technician. West- 
inghouse Electric & Manufacturing 
Company. 


Changes of Address 


To facilitate the prompt receipt of copies of the Journal and Review each month, 
members and subscribers are requested to give the editorial offices 30 day's notice of any 
change of address. 

Notices should be sent direct 
Bldg. West, 30 Rockefeller Plaza, New York 20, N. Y. 


y to the Institute of the Aeronautical Sciences, 1505 RCA 
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WHAT IS SYNTHETIC RUBBER? HOW IS IT MADE? 
WHERE IS IT USED? HOW DOES IT COMPARE WITH 
NATURAL RUBBER? You'll find the answers in this new book 


As the supply of natural rubber diminishes, undoubt- 
edly more and more mechanical goods will be made 
of synthetic rubber... hose, belts, packings, molded 
goods, tank linings, and other rubber products used 
by industry. 

Having worked in the field of synthetic rubber for 
more than twenty years, we know what each of the 
five types will do; what chemicals such as sulfur, 


carbon-black, or ultra-accelerators must be added. 


and how to compound them. We work with al 
five types; use the type available that is best suited 
for the purpose. 

You can get an over-all picture of the properties 
and characteristics of synthetic rubber in the new book 
recently published by United States Rubber Company. 
A request for "The Five Commercial Types of Syn- 
thetic Rubber” made on your company letterhead will 
be filled promptly. Address your letter to Dept. 2%. 


UNITED STATES RUBBER COMPANY 


Listen to the Philharmonic Symphony program over the CBS 
network, Sunday afternoon 3:00 t9 4:30 E. W. T. Carl Van Doren 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 


and a guest star present an interlude of hi stortcal significance. IN CANADA: DOMINION RUBBER COMPANY, LTD. 
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Gifts to the Aeronautical 
Archives 


Several notable additions for the 
model collection were received during 
the past month. The Consolidated 
Vultee Aircraft Corporation sent two 
large models of the PBY-1 and the 
XPB2Y-1. Models of the Lightning, 
lodestar, and the Hudson were re- 
ceived from the Lockheed Aircraft 
Corporation. The Douglas Aircraft 
Company, Inc., gave models of the 
B-17F, C-47, and the A-26. A model of 
the Piper Cub was given by the Piper 
Aircraft Corporation. 


Brig. Gen. Frank P. Lahm added a 
number of pamphlets and magazines to 
previous gifts and gave a fine collection 
of more than a dozen medals of which 
the Aeronautical Archives had not 
previously had examples. These in- 
cluded medals awarded to the donor 
and to his father, Frank 8. Lahm, and a 


Lnstitute News 


Frank Hawks medal of August 23, 
1938. 

George A. Page gave a collection of 
clippings and pamphlets relating to the 
work of the Wright Brothers, adding 
greatly to the collections given to the 
Aeronautical Archives by Hart O. Berg, 
Orville Wright, and General Lahm. 
Richard L. Singley sent some interesting 
Zeppelin items, and Nason H. Arnold 
gave a number of newspaper clippings 
and photographs. 

Mrs. Bella C. Landauer sent gifts of 
sheet music to add to the large collection 
previously given. A. Leo Stevens 
added a number of clippings and early 
American periodicals to the collections 
given during the last few months. 

Engine maintenance and operation 
manuals were received from the Jacobs 
Aircraft Engine Oompany, Menasco 
Manufacturing Company. Allison Divi- 
sion of General Motors Corporation, 


Lycoming Division of The Aviation 


Corporation, Kinner Motors, Inc., 


Ranger Aircraft Engines Division of the 
Fairchild Engine and Airplane Corpora- 
tion, and Pratt & Whitney Division of 
United Aircraft Corporation. 

A set of ten Admirals’ Club glasses 
was received from American Airlines, a 
notable addition to the collection of 
glassware and china maintained in the 
Aeronautical Archives. Maurice Hol- 
land gave an interesting film, Some 
Phases of Research Work Conducted by 
the Matériel Division, U.S. Army Corps, 
Wright Field, 1934. 

The collection of house organs con- 
tinued to expand during the month, 
and the bound files of these form an im- 
portant part of the source materials 
which are being collected. The British 
Air Commission in Washington sent an 
additional 16 R.7.P. Translations, keep- 
ing this valuable file up to date. The 
Shell Oil Company, Inc., gave 15 books, 
including the first edition of Monteith’s 
Simple Aerodynamics and the Air- 
plane. 
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quarterly in October. 


JOURNAL OF THE AERONAUTICAL SCIENCES 


To Be Issued Quarterly Commencing October 


As THE INSTITUTE is limited in the use of paper for ite publications, it 
has been necessary to effect conservation measures on both the JOURNAL and 


The trim size of both magazines has already been reduced, as well as the 
weight of the cover stock used. This issue of the REVIEW has been printed 
on the lightest practical weight of paper stock meeting the mechanical re- 
quirements of publishing the magazine. 


Additional conservation measures are also being put into effect and the 
July issue of the JOURNAL OF THE AERONAUTICAL SCIENCES was the 


last issue to be published as a monthly. It will commence publication as a 


The editorial contents of the JOURNAL will remain practically unchanged, 


as it is now planned to triple approximately the number of article pages in the 
quarterly issues as compared with the monthly issues. Members and sub- 
scribers will therefore receive the same service as formerly, although the change 
in frequency allows the Institute to save a large quantity of paper used for 
printing the covers of the magazine. 
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MALLORY BEARINGS 
‘Can lake It” 


Reviasiiiry under brutal punishment is the 
first essential for aircraft engine bearings. Increas- 
ingly, they are called on to withstand greater stresses 
and fatigues. But Mallory Bearings can— and do— 
“take it”, as the daily performance of thousands of 
fighter planes and bombers will attest. 


To hold up under the terrific pressures imposed by 
combat conditions, Mallory Bearings must be finished 
to an accuracy that even a few months ago was con- 
sidered a laboratory dream. Today, thanks to bril- 
liant engineering progress in machine design, bond- 
ing and testing technique, Mallory Bearings and 
other parts silver-surfaced by the Mallosil Process 
are rolling off production lines, made with precision 
accuracy that meets the most exacting requirements. 


Mallory Bearings are made by the Mallosil Process 
. «« the Mallory method of bonding rare metals (such 
as silver) to base metal backings. The process is 
applied effectively to both ferrous and non-ferrous 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
Cable Address — PELMALLO 


Trademarks Reg. U. S. Pat. Off.—Mollosil, Rectostarter, Vibrapack 


metals ...even when heat treated .. 
affecting their physical properties. 


. without 


The Mallosil Process makes possible precision produc- 
tion, not only of bearings, bushings, pinion races, gear 
supports and other aircraft engine parts, but other 
applications in aircraft manufacture. Collector rings 
with Mallosil surfacing provide long, efficient service 
in the control mechanisms of bomber power turrets. 
Mallosil-processed copper coils, rivets, fuse clips, cir- 
cuit breakers and relay parts give longer and better 
performance in electrical and communications devices. 


Today, Mallory Bearings and other products improved 
by the Mallosil Process are given over to War effort. 
Tomorrow, those products will be available for 
peace-time development. And Mallory engineers will 
have a wealth of technique and experience to place 
at the disposal of every manufacturer who is plan- 
ning design improvements for high-speed motive units. 


Consult us. 


THE 


MALLORY 


SWITCHES, ELECTRONIC EQUIPMENT, 


SERVES THE AVIATION, THE AVIATION-INSTRUMENT al 
AVIATION-COMMUNICATION FIELD WITH WELDING 
TIPS, THE MALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 
- ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS, CONDENSERS, ROTARY AND PUSH BUTTON 
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Bennett H. Horchler 


New Officers of the Institute 


Major Lester D. Gardner has been 
dected Chairman of the Council of the 
Institute, relinquishing the duties of 
Executive Vice-President which he has 
held for many years. He will con- 
tinue to be President of the Aeronautical 
Archives. Bennett H. Horchler has 
been named Executive Vice-President, 
George R. Forman assumes the office of 
Assistant to the President, and Russell 
PF. Rogers becomes Manager of the 
AERONAUTICAL ENGINEERING REVIEW. 

Mr. Horchler has been associated 
with the Institute as Manager of the 
AERONAUTICAL ENGINEERING REVIEW 
and in other capacities since 1940. His 
career in the aeronautical industry 
commenced in 1918 when he joined the 
staff of the Manufacturers Aircraft 
Association, where he assisted those in 
charge of the promotion of the ‘First 
Annual Aircraft Exposition.”” Upon 
taking night-school courses in ele- 
mentary mathematics, airplane drafting, 
aid elementary aircraft designing at 
Columbia University and the College 
of the City of New York, he was em- 
ployed by Chance Vought early in 1920 
and assisted in the designing of various 
Vought aircraft. In 1925 he entered the 
field of business paper publishing by 
joing the staff of Automobile Topics, 
and in 1927 he transferred to Aviation, 
traveling extensively throughout the 
United States until, in 1929, he was 
made Western Manager with head- 
quarters in Chicago. 

In 1931 Mr. Horchler was appointed 
Manager of the Advertising Bureau of 
+ er Business Papers and 
with numerous pub- 
of pet lations, assisting in the work 

we Affiliated National Conference of 
ane Editors. _ He returned 
me vork in the publication field in 

‘with the Slocum Publishing Com- 
of Automotive News 
mil Service, continuing there 
Institut ecame connected with the 

e. 
Forman, Editor of the ArRo- 

with Review, has 

1e Institute since the time 


INSECTUTE NEWS 


George R. Forman 


Russell F. Rogers 


of its foundation and has assisted 
Major Gardner in executive duties con- 
nected with the operations of the 
Institute. 

Robert R. Dexter continues as Secre- 
tary of the Institute and Joseph J. 
Maitan as Controller. 


Robert R. Dexter 


New Corporate Member 


Wolverine Tube Division of Calu- 
met & Hecla Consolidated Copper 
Company has recently joined the 
Institute as a Corporate Member. In 
the past it has furnished seamless 
copper, brass, and aluminum tubing 
of many types to the aeronautical 
industry, including the fabrication of 
specially shaped aluminum tubing for 
use in intercoolers. In addition, mil- 
lions of feet of thin-wall copper tubing 
for oil coolers have been drawn in 
Wolverine’s modern tube mill. 

A recently announced spun-end proc- 
ess shows considerable promise as a 
method of fabrication for the aero- 
nautical industry. A typical spun-end 
job was the fabrication of a copper pitot 
tube housing. 

Another important process produces 
‘“‘All-In-One”’ finned tubing, consisting 
of a helical fin integral with the wall of 
the tube. Fabricated in aluminum, this 
process has been used to manufacture 
components of space heaters for air- 
craft work. 

The Manufacturing Division also 
produces tubular assemblies for aircraft 
production. 


Sections and Branches 


Buffalo Section 


The first technical meeting of the 
Buffalo Section was held at Amherst 
Central High School on July 16, 1943, 
with an attendance of about 40. 

The speaker was Dr. Harold V. 
Hawkins, Head Vibration Engineer of 
Bell Aircraft, whose subject was ‘‘Vibra- 
tion Measuring Equipment.” The 
speaker discussed the three essential 
parts of vibration measuring equipment, 
the pickups, amplifiers, and recorders, 
telling about the equipment in each 
category which is available com- 
mercially. The latter part of the talk 
was devoted to explanations of the 
physical principles involved in the de- 
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The young lady is attaching termi- 
nals to the panel of an electrical 
junction box, shortly to become the 
“nervecenter” fora big B-25 bomber. 
To protect against static interfer- 
ence, incoming and outgoing wiring 
is encased in Flexible Low-Tension 
Shielded Conduit made by Ameri- 
can Metal Hose. 

Wherever planes fly, this battle- 
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tested conduit is playing its part in 
supporting brilliant performance... 
enabling radio signals and direc- 
tions to come in clear and undis- 
torted. It is one of the important 
“tremendous trifles” that are help- 
ing American wartime aviation set 
sO many outstanding records. 
American Metal Hose makes a 
complete line of fittings and acces- 
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Photo by Office of Was Information 


A B-25 BOMBER 


sories for American Flexible Low 
Tension Shielded Conduit. Both 
fittings and conduit conform to A, 
A-C and NAF specifications. Weatt 
also prepared to make complete 
sembly of conduit and fittings © 
meet individual specifications, this 
conserving valuable time on the 
duction line for aviation plants. It 
quiries will receive prompt attention 


wie American Meal Flore 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY e General Offices: Waterbury, (0# 
Subsidiary of Anaconda Copper Mining Company ® In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontera 
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Detroit Section 


the Detroit Section dinner meeting 
om June 23, 1943, new officers were 
dected for the coming year as follows: 
Chairman, George H. Tweney; Vice- 
Chairman, Donald C. Hunt; Treasurer, 
John C. Squiers. 
After the business session Glenn 
Chief Salvage Engineer of the 
Murray Corporation, gave a talk on the 
ject of “Salvage Engineering in 


Manufacturing.” 


New York Section 


A meeting of unusual interest was 
held by the New York Section on June 
Mi, 1943, in the Auditorium of the 
enc ing Societies Building, 29 West 

Street, New York. As an experi- 
ment, it was decided to call the meeting 
at 530 in the afternoon, to come be- 
tween the hour of closing business and 


the dinner hour and thus offer the least: 


posible interference with the working 
time of the members and guests. Over 
1100 persons attended the meeting. 

Dr. Dryden, President of the In- 
stitute, extended a welcome to the In- 
ditute’s friends and neighbors from 
Canada, Washington, the Middle West 
and other points, as well as the repre- 
sntatives of Corporate Members and 
other companies. 

Mr. Elmer Sperry, of the Sperry 
Gyroscope Company and Treasurer of 
the Institute, presented to Major 
Gardner two books containing more 
than 260 letters and cablegrams from 
sientific and aeronautical leaders in 
this country and abroad, bearing con- 
gatulations to Major Gardner on his 
receiving the Degree of Doctor of Laws 
fom the Polytechnic Institute of 
Brooklyn. Among the cablegrams were 
messages from The Royal Aeronautical 
Society, of which Major Gardner is an 
Honorary Fellow; from Lord Brabazon 
of Tara, the first man to fly in England; 
and from Griffith Brewer, whose career 
is the longest in active aviation—50 
years as a balloonist and pilot. 

Dr. R. Paul Harrington, Chairman 
of the New York Section, then took 
charge of the meeting. He introduced 
Dr. Igor I. Sikorsky, giving a brief sketch 
ofhiscareer. Dr. Sikorsky gave a review 
othis helicopter work, illustrated by mo- 
ton pictures showing the performance, 

ibility, and controllability of the 
helicopter, 

At the conclusion of the Sikorsky 
lecture, Mr. Henry J. Kaiser, whose 
tivities in shipbuilding and other in- 

lsttial production for the war effort 
we now being expanded into the air- 

t industry, was introduced. The 

Aairman extended a weleome to Mr. 
Kaiser and predicted that his achieve- 
nents would be duplicated in his latest 
venture in the aeronautical field. In 
Mr. Kaiser gave his views 
fine helicopter as an air vehicle of the 
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Seattle Section 


The first meeting for the new year was 
held on June 23, 1943, at which Elliot 
V. Mock, of the Engineering Division 
of Boeing Aircraft Company, spoke on 
the subject “Postwar Air Transport 
Operation.” He reviewed from an 
economic standpoint the various forms 
of transport, including steamship, rail- 
road, bus, and air in the years prior to 
the war, and discussed the possible ex- 
tent of air transport in the postwar 
era. 

New officers for the current year are: 
H. R. Brown, Chairman; C. E. Rut- 
ledge, Vice-Chairman; A. C. Pearson, 
Recorder; M. L. Kellerman, Treasurer; 
C. I. Merrell, Program Committee; L. 
Slaughter, Jr., Membership Commit- 
tee. 


Casey Jones School of 
Aeronautics 


William Boyce has been elected Chair- 
man of the Student Branch to succeed 
H. Buck Edwardsen, and Asher Tishler 
was elected Vice-Chairman to take the 
place of William Boyce. These elections 
were held at a special meeting on June 
23, 1943. 

A regular meeting of the Branch was 
held on June 24, to which prospective 
members were invited. A brief talk 
was given by Harry J. Roffelsen, Senior 
Engineering Instructor, explaining the 
aims and functions of the Institute. Two 
Government films on Aircraft Naviga- 
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tion and Airplane Construction were 
shown. 


Polytechnic Institute of Brooklyn 


The annual banquet was held on Fri- 
day evening, June 25, 1943, at the 
Candlelight Restaurant in Brooklyn, at 
which the entire faculty of the Aero- 
nautical Department were present, 
headed by Dr. R. P. Harrington. The 
guest speaker was Maurice H. Smith, 
Librarian of the Institute. In his talk, 
Mr. Smith gave a brief history of the 
Institute’s Libraries, covering its re- 
sources, functions, and the usefulness 
of the Library’s collection. 

The new officers are as follows: 
Victor Zadikev, President; Joseph 
Kempner, Vice-President; John Pulos, 
Treasurer; Joseph Becker, Secretary. 


University of Alabama 


The first meeting of the summer 
quarter was held on June 30, at which 
prospective new members were told of 
the activities and advantages of the 
Institute. Two films were shown—The 
engi of a Light Plane and Jap 
Zero. 


University of Southern California 


The last meeting of the school year 
was held on June 3. The program con- 
sisted of a lecture by R. E. Marquardt, 
faculty advisor, on the subject ‘‘Lateral 
Dynamic Stability.” 


News of .A.S. Members 


Morris C. Anderson has joined Zenith 
Optical Company as General Superinten- 
dent of the Instrument Division. He was 
formerly Assistant to Works Manager at 
W. & L. E. Gurley. 

Warren G. Anderson, formerly Re- 
search Assistant at Massachusetts Insti- 
tute of Technology, entered the service of 
Pan American Airways as an Engineer in 
the Transpacific Division. 

Richard T. Baseler has been promoted 
to Project Engineer with the Pratt «& 
Whitney Aircraft Corporation of Missouri. 

Lawrence E. Beckley, now an Ensign in 
the U.S. Naval Reserve, has been as- 
signed to the Bureau of Aeronautics, 
Materials Division, Structures Section, 
Engineering Branch. 

Murray C. Beebe, Jr., has advanced 
from Experimental Engineer to Chief 
Development Engineer at the Hamilton 
Standard Propellers Division of United 
Aircraft Corporation. 

John S. Chikes has entered the Army 
Air Forces as an Engineering Cadet. He 
was formerly an Instructor at the Army 
Division of the Boeing School of Aero- 
nautics. 

Charles Chin has transferred from the 
Airplane Division of Curtiss-Wright Cor- 
poration to Chance Vought Aircraft Divi- 
sion of United Aircraft Corporation as 
Structures Engineer. 


Frank T. Coffyn has been promoted 
from Expeditor to Safety Engineer with 
The Liquidometer Corporation. 

Robert C. Curry, an Instructor in 
Aeronautical Engineering at Casey Jones 
School of Aeronautics, has entered the 
U.S. Army. 

Frederick P. Dillon, former Senior Re- 
search Engineer at Lockheed Aircraft 
Corporation, has entered the service of 
the Bureau of Aeronautics of the U.S. 
Navy. 

Philip P. Dolin joined the Engineering 
Department of Goodyear Aircraft Cor- 
poration. 

Otto V. Dunhofer is now Chief Engineer 
in Charge of Wind Tunnels in the Tech- 
nical Service of the Brazilian Air Minis- 
try. 

Francis C. Dupree was promoted to 
Assistant Superintendent of Assembly at 
the Kollsman Instrument Division of the 
Square D Company. 

Joe Austin Fisher, a Draftsman with 
North American Aviation, Inc., has en- 
tered the U.S. Army. 

Bruce F. Grimm, Jr., is now a Stress 
Engineer with Avion Incorporated. He 
was formerly with the Fisher Aircraft Unit 
of General Motors. 

Robert W. Hambrook has been ap- 
pointed Director of Training for Higgins 
Aircraft, Inc., having formerly been a 
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A terrier shaking a rat is gentleness itself compared with the 
treatment an airplane gets in a power dive. The terrific vibration 
that sets up is enough to play hob with ordinary electrical equip- 
ment. 

But Automatic Electric’s new Class “S’” Relays are made to take 
that sort of beating with a safe margin to spare. Especially designed 
for dependable use on the fastest modern aircraft, these tiny but 
powerful relays offer a combination of features never before found 
on any relay, large or small. For example: 


1. With vibration resistance built-in, not ‘added on,” the Class "S" Relay 


surpasses the most rigorous tests required by the Signal Corps and the 
Air Corps. 


2. Its unique spring design provides high contact pressure within small space 
limits. 
3. Its twin contacts provide further assurance of reliability. 
4. Its new type of pin-pivoted armature, with full length bearing provides 
exceptionally long life under hard service conditions. 
Be sure to get the complete story on Class “S’” Relays. Write 
today for engineering data sheets giving full specifications. 


AUTOMATIC ELECTRIC SALES CORPORATION 


1033 West Van Buren St. Chicago 
In Canada : Canadian Telephones & Supplies Limited, 
Toronto 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
ELECTRIC 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 


BUILT SMALL TO TAKE A BIG BEATING! 


Class Relay—Double Arm 


Class “S’’ Relays are available with a wide 
variety of coil and contact combinations and 
operate and release speeds. The single arm 
relay bas a capacity of six contact springs 
the double arm, twelve springs. Springs 4) 
be provided in any combination and arrange 
ment of “break” “make” or “hreak-make 
assemblies. 
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senior Specialist in the Office of Education 
ofthe Federal Security Agency. 
Heary L. Hayes, formerly Stress Ana- 


with Bristol Aircraft Division of © 


Universal Moulded Products Corporation, 
has joined the Cessna Aircraft Company 
ina similar capacity. 

Henry Hochfeld has been appointed 
Chief of the Engineering and Experimental 
Department of the Aeronautical Engi- 
neering Division of Associated Foundries 
& Manufacturers, Inc. 

M. Horwood has joined Boeing 
Ajreraft Company as a Layout Engineer. 

Charles M. Kearns, Jr., was advanced 
to Chief Research Engineer with the 
Hamilton Standard Propellers Division of 
the United Aircraft Corporation. 

Howard F. Kirk, Jr., an Ensign in the 
U8. Naval Reserve, has been assigned as 
Assistant Engineering Officer in the 
lighter-Than-Air Squadron. 

Bruce G. Leighton, former President of 
Intercontinent Aircraft Company and re- 
ently Special Assistant to the Production 
Vice-Chairman of the War Production 
Board, has been made the head of the 
Production Branch in the Office of General 
Inspector of Naval Aircraft. 

Wendell W. Lowry, former Instructor at 
Indiana Technical College, has received 
his commission as an Ensign in the U.S. 
Naval Reserve. 

Edward W. Murphy, recently District 
Maintenance Supervisor of the Civil Aero- 
nauties Administration, has been ap- 
pointed Air Carrier Inspector of Main- 
tenance in the Air Carrier Branch of the 
Civil Aeronautics Administration. 

M. F. Newmark, Jr., is now Chief 
Liaison Engineer of the Modification 
Center of Bechtel-McCone-Parsons Aero- 
nautical Division. 

Harlan V. Outman, Jr., formerly Chief 
Research Engineer at The Glenn L. 
Martin Company, has joined McDonnell 
Aireraft Corporation. 

Albert C. Reed became Chief of Flight 
and Aerodynamics and Chief Test Pilot 
with Supervision of Flight Test, Aero- 
dynamic Design, and Engineering Field 
Service with Avion Incorporated. 

Thomas B. Rhines has been promoted 
to Chief Production Engineer at Hamilton 
Standard Propellers Division of United 
Aireraft. Corporation, having formerly 
been Assistant Engineer. 

Samuel T. Robinson is now the Manager 
of the Sales Research Division of Wright 
Aeronautical Corporation. 

Dexter Rosen has joined Bell Aircraft 
Corporation as Senior Data Reduction 
Engineer in the Flight Research Division. 

Ronald H. Smith, having graduated 
from the Massachusetts Institute of Tech- 
nology, has joined the Douglas Aircraft 
Company, Inc., as a Designer. 

Myrvel A. Sorenson has taken a military 
leave of absence from the Diesel Engine 
Division of General Motors Corporation 
Yo join the U.S. Navy. 

Wesley A. Steyer is a Development 
Engineer with Goodyear Aircraft Cor- 
poration. 

Earl J. Swailes, who for the past seven 
years has been an Inspector with the 
Bureau of Aeronautics, U.S. Navy, is now 
Chief Inspector for American Aviation 

ration. 
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Russell W. Thaw, recently Chief Test 
Pilot at the Louisville Plant, has joined 
the Fisher Cleveland Aircraft Division of 
General Motors Corporation as Director 
of Flight. 

Joseph van Damme, formerly Junior 
Research Engineer with the National 
Research Council of Canada, has been 
commissioned a Sub Lieutenant with the 
Royal Canadian Navy Volunteer Re- 
serve. 

John E. Viscardi has entered the service 
of Columbia University as an Engineer in 
the S. A. M. Laboratories, Division of 
War Research. 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the 
REVIEW. 


Transferred to Associate Fellow Grade 


Bennett, James Allan Jamieson, D.Sc.; 
Principal Technical Officer, British Air 
Commission. 

Hutchinson, Lester Bowser, A.B. in 
M.E.; Chief of Engineer Laboratories, 
Brewster Aeronautical Corp. 


Elected to MEMBER Grade 


Barfoot, Joseph Earl, B.S. in C.E.; 
Strength & Tests Engineer, Douglas Air- 
craft Co., Inc. 

Gordon, Carroll Gary, B.S. in M.E.; 
Design Engineer, Franklin Institute. 

Gray, Howard Hutchins, B.S. in M.E.; 
Jr. Design Engineer, Lockheed Aircraft 
Corp. 

Holgate, Thomas Amherst, B.S. in C.E.; 
Aerodynamicist, The Glenn L. Martin Co. 

Johnston, William Saunderson, Lt. Col., 
U.S. Army Air Forces; Army Air Forces 
Resident Rep. 

Keller, Ernest George, Ph.D.; Consult- 
ing Engineer, Lockheed Aircraft Corp. 

King, Walter Bennett, B.S. in M.E.; 
Instructor, Oklahoma A. & M. College. 

Margwarth, John Alfred, B.S. in Ae.E.; 
Sr. Research Engineer, Lockheed Aircraft 
Corp. 

Pelzel, Robert E., M.S. in Chem; Mat. 
& Processes Consultant, Douglas Aircraft 
Co., Ine. 

Simmons, Edward Ernest, Jr., M.S. in 
E.E.; Signal Section, War Dept. 

Whitney, Charles Smith, M.C.E.; Con- 
sulting Engineer. 


Transferred to MEMBER Grade 


Ivanovic, Nicholas, B.S. in M.E.; Aero. 
Engineer, Naval Aircraft Factory, Navy 
Yard, Philadelphia. 

Lesher, Edgar, M.S. in Ae.E.; Asst. 
Prof., University of Michigan. 

Sepulveda-Riveros, Luis Alfredo, B.S. 
in Ae.E.; Lt. & Engineer, Chilean Air 
Force. 

Sherwin, Samuel B., M.Ae.E.; Struc- 
tural Development Engineer, Chance 
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Robert H. Wendt, formerly Chief Engi- 
neer of Taylorcraft Aviation Corporation, 
has been elected a Vice-President of the 
corporation. He will have charge of all 
engineering research and _ experimental 
activities of the company. 

Robert L. Whitelaw, formerly Resident 
Inspector of the British Air Commission 
at the American Central Manufacturing 
Corporation, has been assigned to the 
New York Office as Assistant Inspector- 
in-Charge of the Aircraft Group. 

Sing-fuh Yui has joined the Consoli- 
dated Vultee Aircraft Corporation as a 
Stress Analyst. 


Elected 


Vought Aircraft Div., United Aircraft 
Corp. 


Elected to Technical Member Grade 


Archbold, Edward John Nicholas, B.Sc. 
in Ae.E.; Technical Asst., Handley Page 
Ltd., England. 

Baer, Jerome Charles, Jr., Preliminary 
Tool Engineer, Boeing Aircraft Corp. 

Bessent, Carl Francis, B.S. in M.E.; 
Lt., U.S. Army Air Forces; Experimental 
Engineering Section, Wright Field. 

Bird, Ronald Edward, Asst. Stress De- 
signer, Taylorcraft Aeroplanes Ltd., Eng- 
land. 

Blackmore, Don Milton, Service Design 
Engineer, Vega Aircraft Corp. 

Cesarini, Julius, B.C.E.; Layout Engi- 
neer, Andover Kent Aviation Corp. 

Coffman, Alfred C., Field Engineer, 
Goodyear Aircraft Corp. 

Coward, Kenneth S., B.S. in Ae.E.; 
Stress Analyst, Boeing Aircraft Co. 

Davison, George Stewart, II, Research 
Engineer, Bell Aircraft Corp. 

Erickson, Myles Delane, B.S. in Ae.E.; 
Asst. Aero. Engineer, Ames Aero. Lab., 
N.A.C.A. 

Horowitz, David, Stress Analyst, York 
Aircraft Corp. 

Hummel, Louis F., Service Engineer, 
Sikorsky Aircraft Div., United Aircraft 
Corp. 

Jackson, Roy Peter, A.B. in M.E.; 
Assoc. Aero. Engineer, Ames Aero. Lab., 
N.A.C.A. 

Janes, Constantine J., B.Ae.E.; Asst. 
in Development Projects, C.A.A. 

Mead, Thomas H., Lavout Draftsman, 
Engineering, Hughes Aircraft Co. 

Paolini, August Mario, B.S. in Ae.E.; 
Engineer, Boeing Aircraft Co. 

Penn, David L., Development Engineer, 
Lockheed Aircraft Corp. 

Redinger, Jack, B.S. in Ae.E.; Test 
Engineer, Boeing Aircraft Co. 

Stapelfeld, Wilfred Paul, B.S. in C.E.; 
Stress Engineer, Grumman Aircraft Engi- 
neering Corp. 

Toppel, Milton, B.S.; Flight Test Engi- 
neer, Airplane Div., Curtiss-Wright Corp. 

Waldron, Robert Edwards, B.S. in 
Ae.E.; Aero. Engineer, Airplane Div., 
Curtiss-Wright Corp. 

Wolcott, Charles Gordon, B.S. in M.E.; 
Aerodynamicist ‘Trairiee, Consolidated 
Vultee Aircraft Corp. 
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Aeroquip SelfSealing Couplings—are in act 
around the clock, around the world. 
They give our combat ships more time in th 


—by requiring less time on the ground. ‘Aer: 


means fast emergency field service with stand 
Hose Lines and Detachable Fittings. It means im- 


portant weightsaving . . 


This war-tested equip- 


ment opens new fields 
for industrial and 


chemical uses. 


West Coast Office— 
. W. Pickens, 
1709 W. 8th St., Los Angeles 


. and replacement | 
simplified from thousands of combinations of 


AROUND THE CLOCK 


Aeroquip standard Hose Lines 
with Detachable Fittings 
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style sizes and lengths of fixed lines to dozens of 
fittings and hose sizes. Researched for performance 
to —/0° F. 

With Aeroquip Self-Sealing Couplings, liquid 
carrying lines can be disconnected without drain- 
ing or loss of fluid, and instantly re-connected with- 
out admission of air. 

These advantages save time. Time saved can 
mean lives saved and battles won. 
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Transferred from Student to 


Technical Member Grade 


Allrud, Ralph Gordon, B.S. in Ae.F.; 
jr Engineer, Lockheed Aircraft Corp. 

Anderson, Archibald Lamon, Jr., B.S. 
in 2nd Lt., U.S. Army Air 
Forees. 

Anderson, Warren A., B.Ae.E.; Engi- 
neering Trainee, North American Avia- 
tion, Inc. 

Ankenbruck, Herman O., B.S. in A.E.; 
Jr, Aero. Engineer, Langley Mem. Aero. 
Lab, N.A.C.A. 

Asher, Norman John, B.S. in Ae.E.; 
Research Engineer, Princeton Univ. 

Baer, John David, A.B. in G.E.; Jr. 
Engineer, Lockheed Aircraft Co. 

Balunas, Vincent Joseph, Jr., B.S. in 

Berman, Herbert, B.S. in Ae.E.; Aero. 
Engineer, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Bizar, Howard S., B.A.; Designer, Fair- 
child Aircraft Div., Fairchild Engine «& 
Airplane Corp. 

Blakeslee, Franklin Philip, B.S. in 
4eE.; Aviation Cadet, U.S. Army Air 
Forces. 

Brannon, Ward, 
Draftsman, The 
Co. 

Bremer, Frank Emil, Jr., B.Ae.E.; 
Apprentice Engineer, Pan American Air- 
ways System. 

Bridgland, Edgar Parsons, A.E.; Flight 
Lt., Personal Staff Officer, R.C.A.F. 

Brown, Wilbur, B.S. in Ae.E.; Stress 
\nalyst, Douglas Aircraft Co., Inc. 

Browne, Paul E., B.S. in M.E.; Ensign, 
Us. Navy. 

Bruman, Joseph Raymond. 

Buchman, Walter Harold, Ae.E.; Proj- 
et Engineer, Taylorcraft Aviation 
Corp. 

Burkheimer, George E., B.S. in Ae.E.; 
Aerodynamic Research Engineer, Consoli- 
dated Vultee Aircraft Corp. 

Carroll, Emil Richard, M.E.; Aviation 
Cadet, U.S. Army Air Forces. 

Cavanagh, Robert Lindsay. 

Charyk, Joseph Vincent, M.S. in Ae.; 
Graduate Asst., Calif. Inst. of Tech. 

Culp, Claude Richard, B.S. in Ae.E.; 
og Analyst, Douglas Aircraft Co., 
De. 

Dailey, Vance Covell, B.Ae.E.; Ensign, 
USNR. 

_Dauwalter, Chadwick Schuyler, Ae.E.; 
Engineering Asst., Vega Aircraft 
Corp. 

De Vault, Robert Tenney, B.S. in M.E.; 
Northrop Aircraft, 

Dolfi, Harry William, B.S. in M.E. 

Drake, John Archibald, M.S.; Flight 


Test Engineer, North American Aviation, 
De, 


Ae.E.; 
Glenn L. 


B-Layout 
Martin 


Dunhofer, Hans Veiga, Ac.E.; Aero. 
a t, Brazilian Air Ministry, Bra- 


Bey, Herman Odis, Jr., Jr. Stress 
t, McDonnell Aircraft Corp. 
Mie, Wiltrid Anthony, B.Ae.E.; Jr. 
Wight Airplane Div., Curtiss- 
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Fiul, Abraham, B.S.; Aerodynamicist, 
Consolidated Vultee Aircraft Corp. 

Forrest, Clarence Lyman, B.S. in Ae.E.; 
Research Aerodynamicist, Bell Aircraft 
Corp. 

Foster, Charles Richard, B.S. in M.E.; 
Officer Candidate School, U.S. Army Air 
Forces. 

Gasich, Welko Elton, A.B. in Ae.E.; 
Engineer, Douglas Aircraft Co., 
Ine. 

Glascock, James Landis, B.S. in Ae.E.; 
Jr. Engineer, Airplane Div., Curtiss- 
Wright Corp. 

Gravelle, Paul Edward, Stress Analyst, 
Fairchild Aircraft Div., Fairchild Engine 
& Airplane Corp. 

Guy, Donald Bobbitt, B.S. in Ae.E. 

Heflin, Ross Eugene, B.S. in Ae.E. 

Hill, Thomas Burton, Jr., B.S. in M.E.; 
Ensign, U.S.N.R. 

Hollinshead, Glen Donald, B.S.E.; 
Flight Research Engineer, Bell Aircraft 
Corp. 

Hughes, Kenneth Michael, B.S. in 
Ae.E.; Jr. Aero. Engineer, Ames Aero. 
Lab., N.A.C.A. 

Huntsberger, Ralph Francis, Jr., A.B. 
in Ae.E.; Asst. Aero. Engineer, Ames 
Aero. Lab., N.A.C.A. 

Jevas, Nicholas, B.S. in Ae.E.; Jr. 
Aero. Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Jonas, Hymen, B.S. in Ae.E. 

Jones, Arthur Lincoln, B.Ae.E.; Jr. 
Aero. Engineer, Ames Aero. Lab., N.A.- 
C.A. 

Judson, George Eugene, Jr., B.S. in 
M.E.; Liaison Engineer, Douglas Aircraft 
Co., Ine. 

Kane, Richard Francis, M.A. & Prof. 
Degree in Ae.E.; Lt. Comdr., U.S. 
Navy. 

Kepple, William Lloyd, B.Ae.E.; Jr. 
Aero. Engineer, Aircraft Engine Research 
Lab., N.A.C.A. 

King, Edward Jower, B.S. 

Knowles, Samuel Givens, B.A. in C.E.; 
Stress Analyst, Douglas Aircraft Co., 
Ine. 

Kolbe, Carl Devoux, B.S. in Ae.E.; Jr. 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Kolom, Aaron Leigh, B.S. in M.E.; 
Member of Stress Group, North American 
Aviation, Inc. 

Kurrasch, Leslie Franklin, B.Ae.E.; 
Jr. Engineer, El Segundo Div., Douglas 
Aircraft Co., Inc. 

Lindquist, Donald Raefield, B.S. in 
Ae.E. 

Major, Leland Sydney, Ae.E.; Private, 
U.S. Army. 

Martin, Lincon A., M.S.; Aerodynami- 
cist, El Segundo Div., Douglas Aircraft 
Co., Ine. 

McEwan, James Donald, B.S. in Ae.E.; 
Aviation Cadet, U.S. Army Air Forces. 

Milwitzky, Benjamin, B.Ae.E.; Jr. 
Aero. Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 

Myers, Dale DeHaven, B.S. in Ae.E.; 
Aerodynamicist, North American Avia- 
tion, Inc. 

O'Neill, James Eugene, B.S. in M.E.; 
Jr. Engineer, Aerodynamics Dept., Mc- 
Donnell Aircraft Corp. 
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Overbey, Charles Albert, Ae.E.; Avia- 
tion Cadet, U.S. Army Air Forces. 

Page, Ralph Edward, Jr., B.S. in M.E.; 
Experimental Test Engineer, Pratt & 
Whitney Aircraft Div., United Aircraft 
Corp. 

Pound, Claude Patrick, Jr., B.S. in 
Ae.E.; Engineer, Taylorcraft Aviation 
Corp. 

Powell, Albert Vincent, B.S. in Ae.E.; 
Student Engineer, Douglas Aircraft Co., 
Ine. 

Pursifull, L. J., B.S. in Ae.E.; Langley 
Mem. Aero. Lab., N.A.C.A. 

Quan, Andrew Sydney, B.S.E.; Engi- 
neering Trainee, El Segundo Div., Doug- 
las Aircraft Co., Ine. 

Riley, Brent Abbot, B.Ae.E.; Corporal, 
U.S. Army Air Forces. 

Roden, Berkeley C., B.S. in Ae.E. 

Rothgeb, Earl P. 

Saari, Martin John, B.Ae.E.; Jr. Aero. 
Engineer, Aircraft Engine Research Lab., 
N.A.C.A. 

Schroder, Edward W., B.A.E.; De- 
signer, Ford Motor Co. 

Shields, Edward Beverly, Jr., B.S. in 
M.E.; Engineer, Pan American Airways 
System. 

Simanonis, Florian Joseph, B.S.in Ae.E. ; 
U.S. Army Air Forces. 

Stephens, Robert Luther, B.S. in Ae.E.; 
2nd Lt., U.S. Army. 

Stirling, Cedric Warren, M.S. in Ae.E.; 
Lt. Comdr., U.S. Navy. 

Swanson, Warren Ernest, B.S. in Ae.E.; 
Ensign, U.S.N.R. 

Tarsia, Frank, B.Ae.E.; Draftsman, 
Chance Vought Aircraft Div., United 
Aireraft Corp. 

Tollisen, Herbert Logan, Jr., B.S. in 
M.E.; Engineer, Alaska Div., Pan Ameri- 
can Airways System. 

Van Norde, Peter Jack, B.S. in Ae.E. 

Weiler, Henry Francis, A.E.; Engineer, 
Aeronca Aircraft Corp. 

Weiss, Joseph Harry, B.S. in Ae.E.; 
Detail Draftsman, Consolidated Vultee 
Aircraft Corp. 

Wiethoff, John Peter, Ae.E.; Ensign, 
U.S.N.R. 

Williams, Max Lea, Jr., B.S. in M.E.; 
2nd Lt., Engineering Officer, U.S. Army 
Air Forces. 

Woodbury, James Roy, B.Ae.E.; Engi- 
neer, Douglas Aircraft Co., Inc. 

Zmitrovich, Constantine, B.A.E.; Pri- 
vate First Class, R.O.T.C. 


Elected to Affiliate Grade 


Dunlap, Doris Anna, B.S. 

Folt, Andre, President, A. & M. Acces- 
sories Ltd., Canada. 

Hyde, Theophilus Rodgers, M.A. in 
M.E.; Lt. Comdr., Officer in Charge of 
Ground School, U.S. Navy. 

Clark, Edward G., Power Plant Engi- 
neer, Grumman Aircraft Engineering 
Corp. 

Connors, Richard Birmingham, B.S.; 
Jr. Pilot, Pan American Airways System. 

Zimmerman, Norman Herbert, B.S. in 
M.E.; Lt., Asst. Experimental Engineer- 
ing Officer, U.S. Army Air Forces. 
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THE BS IGNITION HARNESS TEST SET} { 


itined to check Ignition Harnesses 
to determine whether the wire insula- 
tion, terminal sleeves, etc., are in a 
satisfactory condition. 


Quickly, easily and accurately locates 
source of trouble. 


Operates from a 110 volt, 60 cycle 
source. (Can be furnished for opera- 
tion on other AC voltages.) 


AC. OUT RYT 
RLADING, 


AIRPL Ane 
BUTTON LEAD rom 
3 
2 
VAGS0 
AONE TOs 
CYL On 
242-9 


T TOUCH on ¢ 
‘OME 
> PUSH CONTACT wity 


TON is PRESSED on 


Model M-534 AC 110V-60 Cycle 
Model M-564 AC 110V-25 Cycle 
Model M-581 AC 220V-60 Cycle 


AN IMPORTANT ADDITION TO YOUR BS EQUIPMENI 


THE BS CORPORATION 


Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builden 
136 WEST 52nd STREET, NEW YORK, NEW YORK 


vil 
| 
/ 
| f 
fe, GO! 
= 
as | | 
| | | 
| | 
| | TEST | | 
\" = 
| 
\ 441; pes J i 
| 
| 


Twelfth Aanual Meeting 


Institute of the Aeronautical Sciences 


January, 1944 


The Officers and Council of the Institute invite individual members and 
manufacturing and technical organizations to consider participation in the 
Twelfth Annual Meeting to be held during the last week in January, 1944. 
The time and place of all technical sessions will be announced later. 


Technical sessions are now being planned in the following fields: 


Aerodynamics Meteorology 

Airplane Design Power Plants and Propellers 

Aircraft Production Radio and Instruments 

Air Transport Rotating-Wing Aircraft 

Materials (Ferrous, Nonferrous, Physiologic Problems 
Organic, and Synthetic) Structures 


The meetings committee will consider for inclusion on the program either 
complete papers or outlines or summaries of proposed papers. 


All correspondence should be addressed to: 


The Secretary 

Institute of the Aeronautical Sciences 
1505 RCA Building West 

30 Rockefeller Plaza 

New York 20, N. Y. 


Information for Participants 


(1) Outlines or complete papers should be submitted in duplicate on or 
before October 1. Outlines or summaries should not exceed 1,000 words. 


(2) Each paper should be so planned that it may be presented orally 
within a time limit of 30 minutes. 


(3) All papers submitted will automatically be considered for publication 
in the Journal of the Aeronautical Sciences or the Aeronautical Engineering 
Review. While a paper should be planned to take only 30 minutes for oral 


presentation, the written presentation may have a maximum length of approxi- 
mately 20,000 words. 


(4) All material received will be submitted to the meetings cammittee. 
Authors will be notified, in ample time to prepare the complete paper, as to 
whether or not their papers can be scheduled for presentation. 
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HE tail-control surfaces of a long- 

range Bomber— rudder and eleva- 
tor—are cotton fabric, stretched over 
a metal frame. The part out there in the 
screaming wind has too tough a job 
for metal. Metal “flutters” — may dete- 
riorate through “fatigue.” 


At the “University of Petroleum,” 
Shell’s research laboratories, they found 
how to get methy! ethyl ketone from a 
petroleum gas. Its high solvent power 
has a vital function in anairplane“dope” 
which tautens the fabric . . . smooths 
its “skin.” 

This same genius for doing the im- 
possible resulted in Shell being the 
first to produce 100-octane fuel in com- 
mercial quantities... one of the reasons 
the majority of the country’s leading 
plane and engine manufacturers prefer 
Shell Aviation Fuels. Shell Aviation 
Products are also preferred by many 
airlines, aviation training schools, and 
airports. 


Farsighted airport operators will find 
Shell’s wartime popularity a profitable 
peacetime asset. 


AVIATION FUELS 
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Necrology 


Joseph Sweetman Ames 


Joseph Sweetman Ames, one of the 
small group that organized and founded 
the Institute, and an Honorary Fellow 
ance 1932, passed away on June 24, 
1943, in Baltimore. He was President 
Emeritus of Johns Hopkins University 
and former Chairman of the National 
Advisory Committee for Aeronautics. 

During the 24 years which he served 
on the National Advisory Committee 
for Aeronautics, Dr. Ames probably 
contributed more than any other man 
to the development of the science of 
geronautics in this country. One of the 
original members of the N.A.C.A. ap- 
pointed in 1915 by President Wilson, 
Dr. Ames served as Chairman of the 
Executive Committee of the N.A.C.A. 
from 1919 to 1936, as Chairman of the 
main committee from 1927 to 1939, and 
at different times on more than 20 of its 
subcommittees. The patriotic and 
generous public-minded spirit with which 
Dr. Ames made his numerous contribu- 
tions to the Committee is brought out 
by the fact that he served all of these 
years without pay. 

The fact that few people know of Dr. 
Ames’ many achievements and con- 
tributions is attributable to the quiet 
and modest way in which he conducted 
both his own affairs and those of the 
N.A.C.A. Few men before their death 
have been so deservedly honored as was 
Dr. Ames. Shortly after his resigna- 
tion as Chairman of the N.A.C.A. in 
1989 because of failing health, Dr. 
Ames was informed that the new N.A.- 
C.A. $16,000,000 aeronautical research 
laboratory at Moffett Field, Calif., was 
to be named the “Ames Aeronautical 
laboratory” in his honor. This labor- 
atory, the second aeronautical research 
station of the N.A.C.A., now plays a 
vital role in the world-wide struggle for 
qualitative supremacy in aircraft. 

In accepting Dr. Ames’ resignation on 


October 10, 1939, President Roosevelt 
wrote: 


“For the past twenty years you have 
served as Chairman of the National 
Advisory Committee for Aeronautics 
or Chairman of its Executive Com- 
mittee. The administration and the 
accomplishments of the Committee 
under your leadership reflect your 
great scientific attainments, pro- 
vel courage, and executive abil- 
ity. 

“That the people generally have 
not known of your brilliant and pa- 
thiotic service is because it has been 
overshadowed by your passion for ac- 
complishment without publicity. But 
the fact remains, and I am happy to 
#ve you credit for it, that the re- 
markable progress for many years 
in the improvement of the perform- 
ance, efficiency, and safety of Amer- 
kan aircraft, both military and com- 
metcial, has been due largely to your 
WN inspiring leadership in the de- 

ment of new research facilities 


INSTITUTE NEWS 


Dr. Joseph S. Ames 


and in the orderly prosecution of com- 

prehensive research programs.” 

Members of the Air Commands of the 
Army and Navy placed great faith in 
Dr. Ames and followed his inspiring 
leadership in the prosecution of aero- 
nautical research directed to keeping 
America ahead of other nations in the 
design of airplanes. Among the signers 
of a testimonial resolution recognizing 
the great work of Dr. Ames, adopted 
at the October 19, 1939, meeting of the 
N.A.C.A., were the following responsible 
chiefs of military aeronautics: . Lt. 
Gen. Henry H. Arnold, now Com- 
manding General of the Army Air 
Forces; Lt. Gen. George H. Brett, 
formerly Chief of Air Operations in the 
Southwest Pacific under General Mc- 
Arthur and now Army Air Commander 
in the Caribbean area; and Vice-Ad- 
miral John H. Towers, formerly Chief 
of the Navy Bureau of Aeronautics 
and now Chief of Air Operations in the 
Pacific. This resolution stated: 

“For over twenty years Dr. Ames 
has served as Chairman of the Na- 
tional Advisory Committee for Aero- 
nautics or as Chairman of its Ex- 
ecutive Committee. His long service 
leaves upon the organization the 
indelible imprint of his character. 
He is not only a great scientist, he is 
a great man, and we are proud to have 
been associated with him, 

“When aeronautical science was 
struggling to discover its funda- 
mentals, his was the vision that saw 
the need for novel research facilities 
and for organized and sustained 
prosecution of scientific laboratory 
research. His was the professional 
courage that led the Committee along 
new scientific paths to important dis- 
coveries and contributions to progress 
that have placed the United States in 
the forefront of progressive nations 
in the development of aeronautics. 
His was the executive ability and far- 
sighted policy of public service that, 
without seeking credit for himself or 
for the Committee, developed a re- 
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search organization that holds the 

confidence of the governmental and 

industrial agencies concerned and 
commands the respect of the aero- 
nautical world. Withal, Dr. Ames 

was an inspiring leader of men and a 

man beloved by all his colleagues 

because of his rare personal qual- 
ities.” 

Dr. Ames’ scientific knowledge and 
professional attainments are exemplified 
by the fact that for many years he was 
an outstanding physicist on the faculty 
of Johns Hopkins University, and for 
the latter part of his career, served as 
president of that great educational 
institution. 

Other public honors came to Dr. 
Ames. In 1923 he was invited to present 
the Wilbur Wright Memorial Lecture 
before The Royal Aeronautical Society 
of Great Britain. In 1935 he was pre- 
sented the Langley Gold Medal for 
Aerodromics by Mr. Chief Justice 
Charles Evans Hughes, then Chancellor 
of the Smithsonian Institution, in 
recognition of the ‘‘surpassing improve- 
ment of the performance, efficiency and 
safety of American aircraft resulting 
from fundamental scientific research 
eonducted by the National Advisory 
Committee for Aeronautics under the 
leadership of Dr. Ames.” 

Much credit for the many outstanding 
accomplishments of the N.A.C.A. must 
also be given to Dr. Ames, for it was 
under his courageous leadership that 
the foundation for the progress in air- 
plane design now being realized was 
laid. In 1930, the N.A.C.A. was 
awarded, by President Hoover, the 
Collier Trophy for having made during 
the previous year “‘the greatest achieve- 
ment in aviation” in the development 
of the N.A.C.A. cowling. 

A glance at a group of modern air- 
planes on almost any American airport 
would bring into view many features 
developed by the Committee under the 
guidance of Dr. Ames. The famous 
N.A.C.A. cowling for radial air-cooled 
engines, the N.A.C.A. low-drag wing, 
the proper location of engines and 
nacelles in the wing of an airplane, the 
size and location of the control surfaces, 
the tricycle landing gear, and the general 
streamlining and contour of the modern 
airplane represent results of work done 
in the laboratories of the Committee. 

With the nation now involved in a 
global war in which air power is a domi- 
nant factor, the work done by Dr. 
Ames in improving the efficiency and 
performance of our aircraft over a 
period of more than 20 years is of in- 
estimable value to his country. 

The following editorial comment 
appeared in The New York Times for 
June 26, 1943: 


‘‘The world of scholarship has lost 
a leader and the world of aeronautics 
a staunch-and far-seeing friend in the 
death of Dr. Joseph S. Ames. For 
more than fifty years he was associ- 
ated with Johns Hopkins University 
in active capacities, which ran the 
gamut from student to president. 
As dean and provost, as well as chief 
executive, he had a vital influence on 
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TT A SIMPLE RETAINING RING 
SAVEMETAL AND MONEY FOR YOU 


avery shoulder on your machines or on your metal 
products should be examined to see whether or not 
smart engineering could take advantage of these 
modern artificial shoulders on shafts or in housings. 

It is needless waste in most instances to turn your 
shoulders by cutting down larger shafts, when you 
can groove a smaller shaft and apply a spring steel 
retaining ring. You'll get excellent results at unbe- 
lievable savings. 

It's expensive to hold a mechanism in place with 
unnecessarily big shoulders or collars,—or to tem- 
porize with small cotter pins, etc. Let us show you 
how spring steel retaining rings can do a thoroughly 
efficient job for you. 

More and more retaining rings are being used in 
these days of necessary economy. Every ounce of 
metal and every cent of cost is more important today 
than ever before. 


Write today for our descriptive folder on Retaining 
Rings. 


THE NATIONAL LOCK WASHER COMPANY 
Newark, N. J., Milwaukee, Wis., U. S. A. 
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An Aluminum Alloy} 
that can be welded withow 
loss of physical properties 


Valve Mounting Flange for Fedders Aluminum Light-weight Aircraft Oil Cook 


| Heretofore it has been impossible to weld or furnace 
| braze heat treated aluminum castings without destroy: 
ing the effects of quench heat-treatment. Frontier Alloy 
| 40-E test bars, exposed to welding and furnace brazing 
temperatures for a period of time, have attained nat: 
urally aged physical properties 
equivalent to those obtained from 
test bars that were not subjected 
to these high temperatures. Air 
aging starts immediately after 
welding and is practically complet 
in 21 days, or after artificial aging 
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the development of that institution 
through its rise to the forefront of 
American universities. ‘ 
“Long the head of the Physics 
Department at Johns Hopkins, Dr. 
Ames brought a deep curiosity and a 
pioneering spirit to all matters which 
touched upon his specialty. These 
were qualities which enabled him to 
render distinguished service to the 
nation as chairman, from 1927 to 
1939, of the National Advisory Com- 
mittee for Aeronautics, of which he 
had been a member since 1917. It 
isnot too much to say that his leader- 
ship in the development of the 
Langley Memorial Laboratory and 
his explorations there in fundamental 
geronautical research, with the col- 
laboration of Dr. George W. Lewis 
and the able staff which they as- 
sembled, were invaluable contribu- 
tions to the qualitative superiority 
of American aircraft and engines on 
which we depend so heavily today.” 


Lt. Col. William Alfred Bevan 


Lt. Col. William Alfred Bevan, U.S. 
Amy Air Corps Reserve, an Associate 
Fellow of the Institute, died after a long 
illness at his home in Mooresville, Ind., 
on July 5, 1943, at the age of 67. 

Born at Skewan, Wales, Great Britain, 
on December 11, 1876, he came to the 
United States in 1882 and became an 
American citizen in 1895. His Bachelor 
of Science degree was conferred by 
lowa State College in 1904, his Master 
of Arts was earned at Massachusetts 
Institute of Technology in 1921, and 
his Bachelor of Science in Mechanical 
Engineering was taken at Purdue 
University in 1926. 

Colonel Bevan rose from the ranks 
in the U.S. Army, having enlisted as a 
private in the Aviation Section of the 
Signal Reserve Corps in 1917, serving 
throughout the first World War at the 
Amy School of Aeronautics at M.I.T.; 
ait Mather Field, Sacramento, Calif.; 
at the Special School on Liberty Motors 
at Detroit; and at other Army aviation 
centers. He graduated from Mather 
Field Flying School with the rating of 
Reserve Military Aviator in 1919, was 
rated an Aviation Pilot on January 1, 
1920, and was commissioned a Captain 
inthe Air Service of the Regular Army 
on July 1, 1920. He continued as Chief 
Engineer at various air stations in the 
United States and in Hawaii until 1922, 
When he was discharged from the 
Regular Army at his own request and 
commissioned a Major in the Air Corps 
Reserve in 1924. 

Returning to active duty as Com- 
manding Officer of the 309th Observa- 
fon Squadron and assigned to various 
other units, he served at Wright Field 
from 1924 to 1936, having been made a 

eutenant Colonel in 1930. Colonel 

van's work since leaving the Regular 
Amy included terms as Instructor in 
“eronautics at Culver Military Acad- 
ty, Assistant and Associate Professor 

Aeronautical Engineering at Purdue 

Hiversity, and Professor of Aero- 
hautical and Mechanical Engineering at 
40wa State College. 
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He contributed numerous articles 
and papers on aeronautical subjects to 
the Proceedings of the Indiana Engineer- 
ing Society, the Purdue Engineer, the 
Iowa Engineer, and the Proceedings of 
the Iowa Engineering Society. In addi- 
tion to his Associate Fellowship in the 
Institute of the Aeronautical Sciences, 
Colonel Bevan was a member of the 
Society of Automotive Engineers and 
of the Aeronautics Committee of the 
Association of Land Grant Colleges and 
Universities, and Technical Advisor to 
the Iowa Aeronautics Commission. 

In March of this year, Colonel Bevan 
thoughtfully inquired whether the Aero- 
nautical Archives would be interested in 
receiving the technical books in his per- 
sonal library. They include more than 
three dozen books that were not pre- 
viously in the Archives and have now 
been made a part of its great collec- 
tion. 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seek- 
ing new connections and organizations 
offering employment to aeronautical 
specialists. Any member or organiza- 
tion may have requirements listed 
without charge by writing to the 
Secretary of the Institute. 


WANTED 


Research Engineer with training in 
electrical engineering and _ physics; 
experience in development or research 
on electrical devices and equipment 
with a major industry; design and air- 
craft experience desirable; for West 
Coast employment by essential war 
industry. Address inquiries to Box 
186, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineers urgently 
needed by Consolidated Vultee Air- 
craft Corporation, Fort Worth Divi- 
sion, to execute program of extensive 
development of large aircraft. Appli- 
cant must have technical training and 
not presently employed in essential 
war industries. Apply direct to 921 
Lamar Street, Fort Worth, Tex. 


Graduate Engineers for essential 
war work, opportunity for advance- 
ment and increased earnings. Aero- 
nautical experience not necessary. 
Must be citizen not employed in essen- 
tial war industry or have certificate 
of availability from the U.S. Employ- 
ment Service Office or War Man- 
power Commission of your area. 
Write direct stating school, age, de- 
gree, experience, draft classification 
and marital status to Consolidated 
Vultee Aircraft Corporation, Indus- 
trial Training Division, San Diego, 
Calif. 


Two Assistant or Associate Profes- 
sors: (a) Instructor aircraft detail 
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design and structural layout; (b) In- 
structor preliminary airplane design. 
Both positions are to fill existing 
vacancies in the regular staff. Each 
must have his or her degree in aero- 
nautical engineering together with 
practical experience in the aircraft 
industry. Teaching experience desir- 
able but not necessary. Rank and 
salary depend upon qualifications. 
Address inquiries to Dean Robert L. 
Mann, Spartan College of Aero- 
nautical Engineering, Tulsa, Okla- 
homa. 


Aeronautical Engineer; should be 
interested in future of air freight 
transportation, capable appraising 
current aircraft design for cargo ships 
and able to contribute practical ideas 
for sound development of efficient, 
coordinated air and ground handling 
service. Headquarters New York 
City; not a manufacturer. Reply 
stating age, draft status, qualifica- 
tions, and salary to Box 192, Institute 
of the Aeronautical Sciences. 


AVAILABLE 


Aeronautical Engineer (B. of Ae.E.) 
6 years’ experience aircraft power-plant 
installation design, Jayout, supervision, 
shop contact, liaison, field work for 
many first rate military aircraft; aircraft 
shop experience as mechanic and in- 
spector. Desires position in supervisory 
design capacity or as engineering rep- 
resentative with power-plant accessory 
manufacturer or as group engineer on 
power plants with aircraft manufac- 
turer. Address inquiries to Box 155, 
Institute of the Aeronautical Sciences. 


Engineer long experience in aircraft 
design and manufacture; specialized 
training in application of plastics to 
aircraft manufacturing desires per- 
manent or consulting connection. 
Address inquiries to Box 188, Insti- 
tute of the Aeronautical Sciences. 


Engineer, Senior Aeronautical and 
Physicist (Ph.D.), 15 years’ experi- 
ence, available as consultant. Ad- 
dress inquiries to Box 189, Institute 
of the Aeronautical Sciences. 


Engineer, B.S. in Ae.E., over 8 
years’ experience as test pilot includ- 
ing planning of tests and analysis of 
results, desires position primarily util- 
izing flight and engineering experi- 
ence but not involving routine test 
flying. Some flying desirable. Ad- 
dress inquiries to Box 190, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer, B.S. in 
Ae.E., 8 years’ experience, both mili- 
tary and commercial aircraft; experi- 
enced in all phases of design and de- 
sign supervision. Desires position of 
staff or design engineer in controls or 
assistant project engineer. Position 
must have postwar future. Address 
inquiries to Box 191, Institute of the 
Aeronautical Sciences. 
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Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING REVIEW 
and, under usual library limitations, to the public. Four 
specialized services are available. 


The Paul Kollsman Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books. 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references that 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world. 
Material from this library is not available for loan but may 
be used for reference purposes at the Aeronautical Archives. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 
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cludes aerodynamic and structural research reports, as well 
as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute's photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 
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PRECISION PERFECTED 


All- Purpose 


AIRCRAFT 


MODEL SERVICE 


Model problems of aircraft manufacturers Gan 
be delegated to this Company with confidence 
ina quick, satisfactory solution. We specialize 
in contracting for the construction of 

WIND TUNNEL MODELS - SPIN TUNNEL 
MODELS - HIGH SPEED TUNNEL MODELS 
POWERED MODELS - PRESSURE MODELS 
DEMONSTRATION and DISPLAY MODELS 


typical of many 

Navy Specifications 
Our experience includes the construction of Wind 
Tunnei Models for the Air Corps 5' Wind Tunnel 
at Wright Field; Spin Tunnel Models as tested at 
N.A.(¢ 


structed to commercial standards for other wind 


\. Langley Field, and numerous models con- 


tunnels. Each model furnished by us is complete 


with templates, jigs, fixtures and carrying case. 


Other features of our 
HIGHLY SPECIALIZED 
AIRCRAFT MODELSERVICE: 


Model Parts, suchas high 
ly stressed propellers and re 
lated accessories —CHANGES 
OR REPAIRS to customer-furnished models DE- 
TAILED DRAWINGS to accompany all Wind Tunnel 
Models—CONSULTATIONS with manufacturers 
garding the construction problems of Wind Tunnel 
Models to meet U.S. Air Corps or Navy Specifications. 


For further details, write, wire or telephone — 


KENYON 


INSTRUMENT CO., INC. 


HUNTINGTON STATION, L. 1., NEW YORK 


If it’s Kenyon-made... it’s precision-built 


With CHERRY RIVE 


The Cherry Blind Rivet makes it highly practical for 


| the engineer to design up to efficiency without too 


many worries about how a riveted product can be 


| fabricated. Cherry Rivets make blind riveting fas 


and easy. They have high shear and fatigue valves 
so they may be used in either primary or secondary 
aircraft structures. 

Added speed in factory operations makes on 
appreciable saving in manufacturing costs. For 
servicing or repair work in the field Cherry Rivets 
save time, where time counts most. 


The complete story on Cherry Rivets is clearly 
presented in the Handbook A-43. Request you 
copy today, Department A-105, Cherry Rivet 
Company, Los Angeles 31, California. 
Cherry /Blind) Rivets | 
— CHERRY RIVETS, THEIR MANUFACTURE 


AND APPLICATION ARE COVERED BY 
U. S. PATENTS ISSUED AND PENDING 
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Institute of the Aeronautical Sciences 
List of Aeronautical Films Available for Loan 
lo Sections and Branches 


FOLLOWING List of motion-picture and slide films that can 
Bititained for meetings of local Sections and Student Branches 
ofthe Institute will be brought up to date from time to time as new 
pictures are available. An officer of the Branch or Section re- 
questing a film should write on official stationery to the addresses 
and departments indicated above each group of films and accept 
responsibility for care and return of the films borrowed. He should 
be prepared to accept films by express collect and return them by 
express prepaid immediately after showing, as most films are 
loaned on these conditions. The lenders of films will appreciate a 
letter from the Branch or Section officer, notifying them of the re- 
tun of film, date and place shown, and the number of persons in 
attendance. Reports of each meeting should also be sent to the 
Secretary of the Institute, giving titles of films shown and other 
itemson the program. Please let the Secretary know the details of 
any aeronautical films, suitable for showing at our meetings, which 
aenot on this list so that they can be added promptly and brought 
tothe attention of other Branches and Sections. 

The Institute invites any organization having instructional films 
available to send a brief listing to the Secretary for inclusion on this 
list. When copies of films can be sent to the Institute’s film library, 
the Institute will directly service the Branches and Sections. 

In showing borrowed films care should be taken to use only 
equipment in good condition handled by competent operators. 
Motion-picture films should not be rewound after showing. Sound 
flms should be shown only on a sound projector, as the use of 
sound films on a silent projector will ruin them. Film strip pro- 
jection slides, 35 mm., should be used on special projectors that are 
especially designed for this purpose. 


Institute of the Aeronautical Sciences, Office of the Secretary, 1505 
RCA Building West, 30 Rockefeller Plaza, New York 20, N.Y. 

Keep’Em Flying—16 mm., sound, 20 min. Hamilton Stand- 
ard Propellers Division film showing operation of hydromatic 
type propellers and detailed procedure for installation and 
maintenance. 

Lockheed 14—16 mm., silent, 20 min. Technical description 
of stalling characteristics of Lockheed 14 airplane. 

Conquest of the Air—16 mm., sound, 40min. Popular historical 
and descriptive film on how man learned to fly and develop- 
ment of the art to present day; includes diagrammatic ex- 
position of how an airplane flies. 

Development of the De-Icer—35 mm., slide film (not movie), 
20 to 30 min.; 53 slides on projection strip with subtitles 
superimposed on pictures; reproduction of pictures fur- 
nished in accompanying booklet so that lecturer may read 
titles and add his own comments; produced in May, 1942. 
Describes causes and effects of icing on airplanes, research 
and development of equipment to combat it. 

De-lcer Servicing and Installation—35 mm.,,slide film (not 
movie), 20 to 30 min.; 80 slides in same form as above. 

tails of installing, removing, storing, and repairing 
rich De-Icing Equipment. 

Goodrich De-Icer Development—16 mm., silent, 20 min. B. F. 

oodrich Company film describing early stages in develop- 
ment of airplane deicing equipment. 

De-Icers and Design—35 mm., slide film (not movie), 20 to 30 
min, Explains to designers, engineers, and production per- 
sonnel some of the basic steps and procedures, methods of 
ations, attachment devices, and aerodynamics of the 

cer. 

Cyclone Combustion—16 mm., sound, 25 min. Produced by 

Tight Aeronautical Corporation as an aid to pilots in ob- 
taining maximum performance from their engines. Touches 
on the following topics: normal combustion; single and 
multiple ignition; the induction system; the effect on com- 
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bustion of engine speed; manifold pressure; fuel-air ratio; 
temperature, rain, and altitude; the mechanism of detona- 
tion, preignition, and the control of detonation. 5 

Streamlined—16 mm., sound, 40 min. (one reel). Produced 
by Thompson Products, Inc. Shows many scenes of auto 
races of a few years ago and its effect on engine design; news 
reel clips of early airplane flights, World War I and World 
II planes in combat, scenes at Randolph Field; description 
of processes in manufacture of Thompson valves, pumps, 
and other accessories for aircraft engines. 


Army Air Forces Headquarters, Adjutant General, Photographic 
Section, Room 1047, Munitions Building, Washington, D.C. 

Wings of the Army—Four reels, sound, 1 hour, available in 
16 mm., and 35 mm., No. 24-8 (state which). Depicts the 
story of the U.S. Army Air Corps from early flights by the 
Wright Brothers up to the operation of the latest and fastest 
type of military airplane. If desired, any one of the four 
reels can be shown separately and is a unit in itself. Reel 
1. History—The Wright Brothers’ first flights. The first 
Army Airplane. Curtiss, Bleriot, and Beachy. Air 
Corps Aviation in 1918. Reel 2. Peaceful Pursuits—<Air 
Corps participation in Air Mail, Forest Patrol, Exploration, 
Development and Good Will Flights, Flood and Hurricane 
Relief. Reel 3. Materiel Division—Development and 
testing of airplanes and equipment. Reel 4. Training and 
Operations—Flying Cadet training and activities of the 
G.H.Q. Air Force. 

Flying Cadets 1940—Four reels, sound, 1 hour, available in 
35 mm., and 16 mm., No. 24-S (for 16-mm. size request No. 
25-S-A). Depicts the training of Air Corps pilots from 
their entrance in Civil Schools conducted by Civil Aero- 
nautics Administration to completion of flight training at 
Randolph and Kelly fields. This film shows most of the 
methods used in training military pilots. 


Bell Aircraft Corporation, Motion Picture Division, 2050 Elm- 
wood Ave., Buffalo, N.Y. 


Cannons on Wings—16 mm., sound, color, 25 min., dealing 
with pursuit interceptor aircraft and its place in the war 
effort today; how the problem of personnel required to turn 
out planes in greatly increased numbers was solved in terms 
of new manufacturing methods; the design, performance and 
fire power of the P-39 are shown as well. 

The Airacobra—16 mm., sound, color, 25 min. Many scenes 
of the Airacobra firing at a target on Lake Ontario. Tracer 
bullets and cannon shots are used throughout the picture 
to add interest and demonstrate the striking power of this 
interceptor pursuit ship. 


The B G Corporation, 136 W. 52nd St., New York 19, N.Y. 
Spark Plugs in Aviation—16 mm., sound, 30 min. Manu- 


facture, inspection, and maintenance of spark plugs for air- 
craft engines. 


Bureau of Mines Experiment Station, 4800 Forbes St., Pitts- 
burgh, Pa. 

How to Weld Aluminum—Three reels, sound, 16 mm. and 35 
mm. An upgrading picture to instruct welders in the weld- 
ing of aluminum. 

How to Rivet Aluminum—Two reels, sound, 16 mm. and 35 
mm. An upgrading picture to instruct riveters in the rivet- 
ing of aluminum. 

How to Machine Aluminum—Three reels, sound, 16 mm. and 
35 mm. An upgrading picture to instruct machinists in 
the machining of aluminum. 


“en Aircraft Corporation, Publicity Dept., San Diego, 
Calif. 


Building the PBY Record Breakers—16 mm., sound, 25- or 
48-min. versions (specify which). Requests should be 
sent 6 to 8 weeks ahead of date desired. Audience of not 
less than 100 persons required. Evolution of a Consoli- 
dated patrol bomber from cconine board to acceptance flight. 
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WHAT EVERY ENGINEER SHOULD KNOW “ee 
ABOUT TEMPERATURE VS. STRENGTH OF PLASTICS 


Tuis advertisement very frankly reverses the usual Relations 
sales approach. It skips lightly over the virtues of the , + 
TENSILE STRENGTH —THERMOSETTING MATERIALS products it offers for sale and dwells instead on the 
saeit | one “‘fault’’ most likely to queer a sale. 
Chances are that you already have a clear, overall 

picture of the many virtues of plastics as engineering 
ll materials . . . their usually high strength per unit of 
weight . . . excellent electrical and thermal properties 
4.000 ~ ... high resistance to atmospheric and chemical attack 
... ease of fabrication . . . virtually limitless range of 
integral color. . . etc., etc. 

Very possibly, however, you do not have a clear 
picture of what happens to the physical properties of 
plastics over a wide range of temperatures. In the pre- 
war, gadget days of plastics very little data was avail- 
able on which to base sucha picture. As a result, you 
may still hesitate to investigate them for many appli- 
cations which actually they would be fully competent 


TENSILE STRENGTH — THERMOPLASTICS to handle. Cushio 


For example, these charts show that tensile strengths de 
of Resinox phenolic molding compounds are only wher 
slightly affected by temperature, deviating from val- Linde Air I 
ues at 77°F. by roughly plus or minus 15°% over the East 42n 
temperature range of normal use, —60 to 160°F. On company 
the other hand, these charts also confirm the rather Oxweld 


mm. 
: obvious fact that temperatures likely to be encountered 
1 


8.000 


2.000 


TENSILE STRENGTH, PER SQ. IN 


: mob 
in service must be carefully considered before speci- prod 


fying a thermoplastic. tion 
she P dens 


TENSILE STRENGTH, (BS. PER SO. IN 


~ 


80 49 ° 40 80 120 160 

TEMPERATURE C Of course, no one-page advertisement can hope to 

ee ere ee ee complete the picture, but much more data of specific 
interest to engineers is now available. 

Since wartime demand for plastics in vital, heavy- 

duty jobs graduated these versatile materials practically 

— en masse out of the gadget and into the engineering 


——— a typical RESINOX (phenolic) GENERAL PURPOSE com- class, Monsanto’s plastics laboratories have taken the 
pound 


ee typical RESINOX (phenolic) HIGH IMPACT compound lead in studying the effects of temperature on their 
physical qualities. Much of their work has been cor- 
eemeee= atypical LUSTRON (polystyrene) compound related and interpreted in the reports listed below 
— eee typical NITRON (cellulose nitrate) sheet formulation which are yours for the asking. Simply mail the coupon. 


The Broad Department A, Plastics Division 
and Versatile Family Monsanto Chemical Company, Springfield, Massachusetts 


of Monsanto Plastics Please send me: 0 Physical Properties of Polystyrene as Iafe 


(Trad desi M enced by Temperature. DInfluence ofTemperature on Mech 
cal Properties of Molded Phenolic Materials. Effects of Cow 
basic plastic materials) tinuous Heat on Phenolics. (] The Family of Monsanto Plas, 


a Guide for Product Designers. 
LUSTRON (polystyrene) - SAFLEX | 


(vinyl acetal) NITRON (cellulose | Neme 
nitrate) - FIBESTOS (cellulose ace- A ] 
tate) - OPALON (cast phenolic resin) | 


Title. 
RESINOX (phenolic compounds) SERVING INDUSTRY...WHICH SERVES MANKIND | 


Sheets - Rods + Tubes + Molding Address 
Compounds « Castings - VWuepak Rigid 
Transparent Packaging Materials 


City 


212 uf 
Americ 
of Ci 
Lowe 
wise Wi 
| 
| 
| 
| 
| 
| + | 
49.4 
| | 
| 
| 
Lockheed 
Calif. 
Look t 
gra} 
Hist 
Wri 
Hu 
plar 
com 
The Glenn 
more, M 
O Buildi 
Con 
| & National 
shire Ay 
listed be 
begiven 
Safe 
Filr 
401 
Gener 
acti 
Va. 
Ay 
con 
all ¢ 


usual 
s of the 
| on the 


over-all 
ineering 

unit of 
‘Opetties 
al attack 
range of 


> a Clear 
erties of 
the pre- 
as avail- 
sult, you 
ry appli- 
mpetent 


strengths 
are only 
rom. val- 
over the 
On 
1e rather 
ountered 
re speci- 


hope to 
f specific 


1, heavy- 
ractically 
rineering 
aken the 
on their 
yeen 
d below 


coupon. 


ussachusetts 


ystyrene as 
ature on Mechat 
Effects of Coo 
fonsanto Plasu, 


FILMS AVAILABLE FOR LOAN 


Curtiss-Wright Corporation, Airplane Division, Public Relation 
Director, Buffalo, N.Y. 
Curtiss-Wright Answers the Call for Quantity—16 mm., sound, 
90 min. Production of airplanes in Curtiss-Wright 
plants. 


Curtiss-Wright Corporation, Propeller Division, Public Relations 
Director, Caldwell, N.J. 
America First in the Air—16 mm., sound, 20 min. The story 
of Curtiss-Wright propeller manufacture. Commentary by 
Lowell Thomas. 


Curtiss-Wright Corporation, Wright Aeronautical Division, Public 
Relations Manager, Paterson, N.J. 

Wright Builds for Air Supremacy—Two- and five-reel versions, 
both 16 mm. and 35 mm. Narrated by Lowell Thomas. 
Manufacture of a Wright Cyclone 14-cylinder engine from 
its conception on the drawing board through foundry, pro- 
duction, and testing processes to final installation in an air- 
plane. 

Bimira Area Soaring Corporation, Federation Building, Elmira, 
N.Y. 

Silent Wings—(RKO Pathe Sportscope) 16 mm., sound, 20 

min. film on soaring flight. 


Harris Hill—16 mm., technicolor, silent, 25 min. 
of glider contests held at Harris Hill, Elmira, N.Y. 


Picture 


The Goodyear Tire & Rubber Company, Motion Picture Dept., 
Akron, O. 

The Story of the Airship—Silent, 16 mm. or 35 mm. (state 
which), 15 min. Depicts developments from free balloons 
and blimps to construction and operation of airships like 
the “Macon.” 

The Air Fleet-—Silent, 16 mm. or 35 mm. (state which), 15 
min. Shows operations of small Goodyear blimps, pickups 
and landings on ships and buildings, towing gliders, ete. 

Cushioned Landings—Silent, 16 mm. or 35 mm. (state which), 
15min. Shows landings, often under unusual and difficult 
conditions, made by airplane equipped with Goodyear ‘‘Air- 
wheel.”” 


linde Air Products Company, General Publicity Department, 205 
East 42nd St., New York, N.Y., or nearest branch office of the 
company. 

Orwelding and Cutting in Production, Part 1 (Film B-5)—16 
mm., 15 min. Oxyacetylene process in production of auto- 
mobile bodies, airplane fuselages and motors, and other 
products. Part 2 (Film B-6), 16 mm., 15 min. Continua- 
tion of subject showing construction of pressure vessels, con- 
denser heads, hand cutting of billets and steel blooms, and 
use of automatic shape cutting machines. 


—_ Aircraft Corporation, Sales Promotion Dept., Burbank, 


Look to Lockheed for Leadership—16 mm., sound, 35 min. A 
graphic story of a modern aircraft factory and its products. 
History of flying from the early pioneering days of the 
Wright Brothers to such modern exploits as Howard 
Hughes’ Round-the-World flight. Fabrication of modern 
planes from the time metals enter the factory until they 
come out as a pursuit plane. 


The Glenn L. Martin Company, Public Relations Director, Balti- 
more, Md. 

Building a Bomber—16 mm. (Details available from the 
Company.) 

National Advisory Committee for Aeronautics, 1500 New Hamp- 
ure Ave., Washington, D.C. Not more than one of the films 
listed below will be sent at a time. Three weeks’ notice should 

given when requesting loans. 

Safe Flying—(nontechnical) 16 mm., sound, two 400-ft. reels. 
Film prepared for use at the San Francisco World’s Fair. 
40 min. 

General Film No. 2—(nontechnical) 16 mm., silent, shows 
activities at the Committee’s Laboratory at Langley Field, 
Va. _The following technical films are all 16 mm., silent. 
A printed descriptive text giving introduction and running 
‘ommentary to be read during the showing is available for 
all except No. 9 and the Smoke Flow film: 
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Some Effects of Fuel Injection Advance Angle on 
Combustion in a High-Speed Compression-Ignition 
Engine—20 min. 

The Fundamental Nature of Air Flows and Air-Flow 
Separation—20 min. 

Some Effects of Air-Fuel Ratio on Combustion in A 
High-Speed Compression-Ignition Engine—20 min. 
Some Effects of Air Flow on Combustion in a High- 
Speed Compression-Ignition Engine—20 min. 

Some Effects of Nozzle Design on Combustion in a 
High-Speed Compression-Ignition Engine—20 min. 
The N.A.C.A. Free-Spinning Wind Tunnel—(no 
text), 20 min. 

A Study of Air Flow in an Engine Cylinder—20 min. 
A Study of Combustion in a Spark-Ignition Engine— 
20 min. 

Slow-Motion Study of Normal Combustion, Pre- 
ignition, and Knock in a Spark-Ignition Engine— 
(one 800-ft. reel or two 400-ft. reels) 40 min. 

Smoke Flow—Lift and Drag—(no text) four 400-ft. 
reels, 1 hour and 20 min. 


National Tube Company, Frick Building, Pittsburgh, Pa. 

Walls Without Welds—16 mm. or 35 mm., 4 reels, 50 min., illus- 
trating manufacture of seamless steel pipe and tubes, from 
the mining of the ore to finished product, including labora- 
tory tests and operations on seamless tubing as used in air- 
craft and other construction. 


Rohm & Haas Company, Plastics Division, 222 W. Washington 
Sq., Philadelphia, Pa. 

Fabrication and Repair of Plexiglas—16 mm., sound, 20 min. 
Methods of storing, handling, fabricating, repairing, and 
maintenance of this transparent plastic as used for gun 
turrets, observation domes, and other aircraft sections. 


South Bend Lathe Works, 425 E. Madison St., South Bend, Ind. 


How to Run a Lathe—Two 800-ft. reels, 16 mm., sound, full 
color. Representing most advanced technique for teaching 
lathe operation. Reel 1. The Metal Working Lathe—20 
min., explains names, purpose, and operation of various 
lathe parts. Ideally suited for showing to beginners. Reel 
2. Plain Turning—20 min., teaches many of the basic 
procedures encountered in all lathe work. 


Trade Films, Inc., 8802 Melrose Ave., Hollywood, Calif. (Films 
available from this company upon payment of rental fees. 
State type of meeting at which films are to be shown when re- 
questing rates. ) 

The Engineer's Relation to Production—35 mm., slide film (not 
movie), 30 to 40 min.; 140 slides on projection strip, no 
subtitles, commentary on phonograph record to be run with 
pictures, printed text also furnished. Produced in Septem- 
ber, 1941. Visual exposition of design of aircraft parts in 
relation to problems of production—machinery, materials, 
and methods used. 

The Engineer’s Relation to Assembly—Same form and length 
as above. 


United Aircraft Corporation, Sikorsky Aircraft Division, Strat- 
ford, Conn. Attention: C. L. Morris. 

VS-300 Helicopter—Various short films, silent, 16 mm., some 
in color, may be obtained as available. Most of these have 
no titles but show views of Sikorsky’s helicopter in flight 
and indicate the maneuvers that can be performed in this 
type of aircraft. 


Vultee Aircraft, Inc., Public Relations Department, Vultee Field, 
Calif. 

Messerschmitt 110—16 mm., silent, 25 min. Complete arrange- 
ment, structure, aerodynamic lines, equipment, and other 
pertinent facts about this German airplane. Also still 
photographs for display purposes relating to Vultee’s mass 
production methods and various models. 


Wilding Picture Productions, Inc., 1345 Argyle St., Chicago, Ill. 
Unfinished Rainbows—(Produced for Aluminum Co. of Am- 
erica for free distribution.) Three and one-half reels, 
sound, full Technicolor, 16 mm. and 35 mm. (specify which). 
A “biography” of the aluminum industry, from the time 
of Napoleon III to the present. Development of modern 
mass production methods. Uses of aluminum. 
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Casters & Whee 


* These precision: 
made casters and wheels will, 
help you speed up produc. 
tion... will pay for them.’ 
selves many times over. 
Investigate today! « 


| DARNELL CORP. 
SHENANGO-PENN LONG BEACH, CALIFORNIA, 
60 WALKER ST.NEW YORK. N.Y 


Cantrifuga! stings 36 N CLINTON, CHICAGO. ILL 


are NOT a Substitute : 
Name, Instruction & Instrument 


HE aviation industry has eagerly accepted new | RA FT 
methods which will speed production and increase PL for q 
the performance of planes. Some of those accepted are : 

+ 


considered as wartime substitutes, but centrifugal cast- +z All types of etched and m 
ing has proved its worth to stand on its own feet. 4 ; 
engraved plates for aircraft. Ow 
Shenango-Penn engineers have helped to solve diffi- 5 utilize the most mall 
cult problems—have produced products formerly thought i 
impossible with this method. Because centrifugal casting technique in plating, in ename 
is so flexible, it can be adapted to such parts as liners, and the use of fluorescent lacq 
bearings, rings, sleeves, seats, etc.,—wherever the hollow Consult us on your specifications — 
bore of the casting forms a regular cylinder. Flanges can 


also be obtained in the process. 2 WE S T C OASI 
Don’t look on Shenango-Penn centrifugal castings as 

as a substitute. Their greater strength and purity, and 4 _s Engravers 

their assured quality may be a better answer to some of : . 

your problems. Let us send you a copy of our Bulletin 729 $.W. Oak St. PORTLAND, Of 

No. 143. It will give you the story of our process, prod- — ——————E 

ucts and alloys, and enable you to decide where cen- ——— 

trifugal castings may best fit into your work. 


SHENANGO-PENN MOLD COMPANY Aircraft Engineeri 
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Executive Offices: Pittsburgh, Pa. , The Technical and Scientific Aeronautical Me 


Edited by Lt.-Col. W. Lockwood Marsh 
ALL BRONZES MONEL METAL ALLOY IRONS FRAeS. 


Single Copies: 50 cents post free 
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During the War, a special feature is 
being made of reproductions and trans: 
lations from the Foreign Technical Press 
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12 Bloomsbury Square London : 


| 
| 
DARNELLE 

| 

- PENN 


ision 
will 
duc: 

em- 
ver, 

x 

L 
d mochiall 

raft. Out 
st modem 
nameling, 
acquering: 
ications 
D, 
ring 
| 
arsh 
e 
three 
e is 1 
ans 
ress 
TED 

E 


